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PREFACE 


These addresses and essays first appeared in the 
“Lancet,” “The British Medical Journal,” the “Prac- 
titioner,” and “Surgery, Gyn£Ecology, and Obstetrics.” 
I am indebted to the !^itors of these Journals for per- 
mission to publish them. 

There is something more, I hope, in these papers than 
a transient interest. They embody the faith of one who 
has spent his life in Surgery, a faith >vhich unwaveringly 
holds that there is no finer craft, nor any more sacred 
mission than the practice of our Art. They seek to shew 
that even supreme excellence in our Art is not enough; 
that Smgery is also the most powerful weapon of research 
ever placed in the hands of man for his own welfare. 
The Art of Surgery made perfect is the handmaid of its 
Science. 

In expoimding my gospel I may be found more than 
once to have repeated a part of my message. Since the 
addresses were given before dilTerent audiences, on oc- 
casions and in places far apart, repetition, in order to en- 
force my teaching or to afford an illustration, could not 
well have been avoided. 

Berkeley Moynihan. 

John Ilunlei^t bt/lhday, 

1928 
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ADDRESSES ON SURGICAL 
SUBJECTS 


HUNTER’S IDEALS AND LISTER’S PRACTICE* 

On this day, the 199tli aimiversary of his birth, we 
commemorate the services of John Hunter to the Science 
and the Art of Surgeiy’. In this year we celebrate the 
centenary of the birth of Lister. Hunter and Lister! 
From all who have ever served the cause of surgery 
these two stand apart by reason of the immeasurable 
gifts which they have conferred upon their fellow men. 
May we now recall sometlung of Hunter’s Viovk and of 
his ideals in respect of the conquest of disease nliich the 
genius of Lister made possible? 

Man's life is warfare. The individual, the whole 
race, is beset by foes, unresting, relentless Against 
them our defence, if we are ever to subdue them, must 
be carefully planned and diligently strengthened. But 
defence, however stubborn, is not enough. Attacks de- 
signed after scientific study of the enem> strongholds 
and methods, and launched with impassioned zeal, must 
never for one instant falter. Not all our attacks meet 
■Nvith success. We are cheered when we gain some 
notable victory; ^et \>hen we suffer defeat, as wave after 
wave of our advance is checked and repulsed, we do not 
lose heart. Failure inspires us to fresh and still more 
eager endea> our. 

In this year, the centenary of Lister, we rejoice to 
acclaim the greatest victory ever won by man against his 

f f 



2 


ADDRESSES OS SURGICAL SUBJECTS 


enemies. We, >\ho arc in active work toKlay, arc pcrliaps 
unahlc to measure the full extent of tliat victory; for 
during the long fight, lasting almost exactly sixty years, 
our standards have been so changed lliat ue cannot 
truthfully compare our nork nith that of our intellectual 
ancestors. Operations from time inunemorial so mortal 
ns to he prohibitive arc now freely performed without 
anxiety. Operations formerly unimaginable are now* 
matters of everj day occurrence. The mere talc of such 
w’ork done docs not adequately illustrate the change. 
On my last day as surgeon, on the full staff of my hos- 
pital, I performed six abdominal operations. Not one of 
tlicsc was practised by any member of our staff during 
the year in w liicU I became house surgeon, nor had such 
a diagnosis as was made in tlircc of tlicse cases, and veri- 
fied at tlic lime of operation, ever then been attempted 
in the lustorj’ of medicine. Above nil, a statement of 
facts and a comparison of methods does not in adequate 
degree convey to our minds the difference of outlook of 
the intellectual and spiritual approach of a man to his 
daily task, ns between the surgeon in the dajs before 
lister and since. It is barely possible for us to imagine 
how men felt about tlicir doily work when an eminent 
siurgcon could speak of his hospital as a “house of death”; 
wlien Iiospitals “were little short of pest houses,” as 
lister said*; and when the oppressive mortality com- 
pelled the closure of wards or of a wliole hospital for 
months, until the curse was lifted from them. 

BEFom: AND Arrcn Lisxnn 
Tlie change, of incnlailoble I>cncfit to humanity, is due 
to one man, Lister.* Before Lister’s lime the surgeon 
dreaded the almost inevitable consequences of his opera- 
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tion. lister made surgery so free from risk that we now 
may say that, with due care in the detailed application 
of the lessons learnt from him, it is no longer the fatality 
of the operation itself which is feared. In these days 
when a patient dies it is not because the operations leads 
to septic complications which he cannot withstand. We 
fear for liim cluefly, if not only, when the extent of the 
operation is formidable, or when tlie most sensitive re- 
gions of the body, sometimes remote and almost in- 
accessible, are attacked by methods which half a century 
ago were beyond the wildest dreams of the most ad- 
venturous mind. Our main concern in these days is 
with the condition of the patient before and after opera- 
tion. We seek to make him as safe for surgery as surgery 
has been made safe for ium. Lister, in short, has made 
all the methods applied by the surgeon almost devoid 
of risk in themselves. Tlie risks run are dependent 
upon accessory factors, upon the state of the patient, 
the nature and extent of the disease, the intrinsic sus- 
ceptibility of organs, or the anatomical conditions 
responsible for the difQcnlties w'hich must be sur- 
mounted. 

Do we fully realize the implication of all these state- 
ments? We are at the end of an epoch, indisputably the 
greatest in our history', the epoch in which manipulations 
by the surgeon have been robbed of the prohibitive 
dangers which formerly repelled. Now when failure 
comes it fs the incfivicfaa/ who faifs, not the methods of 
which Lister laid the eternal and unshakable foundations- 
Lister by his genius recruited an army of surgeons whicli 
has gained astounding victories Tlie human body from 
cro^vn to toe has for all lime become our indisputable 
kingdom, witliin wliich wc may come and go at pleasure. 
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undismayed by t!io pesUlcnccs which menaced us Ijcfore 
Lister forever subjugated our enemies. Lister is indeed 
Captain of the Men of Life. 

We, who inlierit the glorious legacy of Lister, must 
not be content merely to enjoy and exploit our incom- 
parable heritage. No great teacher measures his success 
in contemplation of his own efforts. His greatness h'cs 
rather in liic >>ork winch he inspires others to do, in the 
tradition not of past accomplisliment but of future 
devotion. Traditions are fostered and increased, not by 
routine obsen’once of ancient ceremony nor by mute 
obedience to outworn creed, but by active faith forever 
seeking new truUis and evploring new paths, in con- 
formity with the old spirit and with nnchanging devotion 
to the great Ideal of wlilch the tradition is the shrine. 
There is immortnlily of the tomb, and immortality of the 
resurrection. The soul of a great teoclier is bom again in 
his pupils. We are Lister’s disciples. Wlmt, then, are 
we to do witlj liis gift to luankind? \Vc use it already 
to the imraen.so advantage of the individual sufferer; a 
therapeutic weapon of unapproached pcrfecticm, we are 
making it, and we must contmue in increasing degree to 
make it, far more than tlial. After the Great War the 
statesmen of Europe, moved by the highest ideals, sought, 
not perliaps wholly in vain, to convert the allied victory 
into lasting peace. The statesman’s ideal is a waricss 
world. War is to end war. Ideals are not so mucii for 
capture as for pursuit, and tliougli the statesman may 
never attain liis ideal, yet the happiness and progress of 
mankind surely depend upon the grim and perhaps end- 
less struggle to reach it. So, too, for us surgery must be 
regarded as the most powerful weapon of research upon 
man and animals e\er given to o\ir hands; and the end 
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of researcii is not the cure only, hut far better the pre- 
vention, of disease. 

John Hunter’s CoNca3*noN op Surgery 

The oration I have now the honour to deliver was 
founded 114 years ago as “a lasting mark of respect to 
tlie late John Hunter.”* Let us turn to Hunter, the 
greatest surgeon of all the ages before Lister, and see how 
he regarded the art he practised. In the opening lecture 
of each surgical course. Hunter said to his students,* “The 
last part of surgery, namely, operations, is a reflection on 
the healing art; it is a tacit acknowledgment of the 
insufliciency of surgery. It is like an armed savage who 
attempts to get that by force which a civilized man would 
get by stratagem.” In bis “lYeatise on the Venereal 
Disease,”* a work more frequently quoted for its glaring 
errors than for its profound truths, he indicates one of 
the ways which lead to tliis ideal, the prevention rather 
tlian the cure of disease. He writes: “As disease in 
general should not only be cured but when it is possible 
prevented, it will not be improper to show as far as we 
know how that may be done; for in this disease we can, 
with more certainty, prevent infection, its origin being 
known.” He tlien adds, “corrosive sublimate in water, 
about a grain to 2 to 8 ounces, has been known to prevent 
the catching of tlie disease.” 

Hunter anticipated that a time would come when 
surgery, gaining much from tlie general advance of knowl- 
edge, might be rendered both knifeless and bloodless. I 
do not speak with irony when I say tliat Lister’s work has 
brought us appreciably nearer to Hunter’s ideal. It is 
true that its first elTect has been to increase a hundredfold 
the operations practised, and to cause an advance into 
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territories never before subdued The advance was 
tunorous, halting, and at first so unsafe tliat the men uho 
led the thought of their day, whose stubbornness was 
iniquity, whose changeless idolatry w Tis the worship of the 
images of ihcir fathers did not hesitate to demand that 
he M ho practised such a deadly operation as ovariotomy 
should he in<hcted for manslaughter Lister so taught us 
that to-day, with httlc risk and iviUi incomparable advan- 
tage to our patients, ue, who are strong m the faitli that 
our fatliers rejected, not onlj attack disease >nth remedial 
operations, we also seek out and expose, we inspect and 
study It in its deepest recesses, and m its earliest structural 
manifestations, sometimes discovering its cause, or at 
least its impressiNC antecedent, and often traemg the hncs 
of its gradual advance \Vc are at last coming to ap- 
preciate the reaction of living organs upon each other 
As I ha\e claimed on earlier occasions we Jiave created 
and are slowlj budding up knowledge from which our 
predecessors were completely debirred, not new science 
hut new Msion of an old science the pathologv of the 
li-ying Tlus bnneh of surgical Icarmng will continue to 
grow, and therein surely lies our hope lliat surgery may 
one da> help to end surgery, by enablmg us to disco% cr 
how these earliest processes of disease may be inlubited 
Some claim Hus as the era of preventive medicine Is 
there not preventive surgery also? Hunter was pos- 
sessed of on ideal Lister gave the power to realize it 
>Ve, too n age war to end war "Percant anna belhca ” 

Tjie iVllies or Suncnni 

At the end of a long, arduous, and triumphant surgical 
campaign we, if ue arc prudent and forcsighted, shall 
siirvcj our equipment and our arsenals and consider the 
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strategy of our next advance. The military leader of 
to-day seeks help from every branch of science; the 
victorious leader is he ■who best knows where to seek 
the help of wliich he is in need, who has the genius 
early and quickly to perceive how all new knowledge 
can be best applied to the art of war. Surgery, too, is 
■warfare; its advance is conditioned by contemporary 
progress in every branch of science, and its -virtue lies in 
the number and the vigour of its allies. Into what 
alliances, then, has surger>' entered with other branches 
of knowledge? 

Tlie science of physics has brought radiology to our 
aid, and the discovery of the a:-ray lias rendered the living 
body translucent. After an opaque meal these rays dis- 
close the normal movements of tlie alimentary cand; and 
vre learn, as in no other way, the functional anatomy 
of the intestine. Any defect of outline may reveal a 
structural deformity, and perhaps enable us to make a 
precocious diagnosis of conditions whose terminal stages 
when neglected are fatal. 

The art of the chemist can be allied -with that of the 
physicist, as the work of Graliam, of St. Louis, has shoivn, 
with the result that the physiology of the liver, the func- 
tional anatomy and the pathological conditions of the 
gall-bladder, the association of gall-bladder activity with 
movements of the duodenum, may all be studied by a nev 
method. And this method, in ^ance -ivith that of the 
surgeon, realizes anollier stage in our advance towards the 
prevention of gall-stones, themselves a -tardy result of 
insidious changes originating elsewhere. Chemistry lends 
its invaluable aid in discovering for us the functional 
activity of the kidneys, and by its investigation into the 
cholesterin and calcium content of the blood is helping 
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us to understand some of tlie problems rclatmg to the 
functional activity of the liver and gall bladder Sucli 
conditions as acidosis and alkalosis offer impenetrable 
secrets if chemistry is not brought to our aid 

Ph>siolog\ b) its mclusion in the Faculty of Medicine 
acquires a double function It remains a pure science 
directing its inquiries solely to Uie odvnnce and perfection 
of kno-svledgc But it becomes also an applied science m 
league >Tilh cbnical medicine and surgery As lie sees his 
conquest of kno^vledge appbed practically to the sa% mg 
of human life, the ph>sioIogist will be encouraged to >ct 
closer stud) of normal and aberrant Mtal processes in 
nnn lie, too, should stand uitli the surgeon b> the 
bedside The great gap between the powers of the 
surgeon and the aid wlucli the plnsiologist might give 
would Ihereb) be reduced, and the reproach removed 
from his science that in this sense it is laggmg far hc- 
lund The surgeon’s actmlics enable Jnm to uncover the 
hidden m> stones of early structural clianges He offers 
new opportunities for the study of nonnol and perverted 
function to the phj siologist, with whom he might mquirc 
mlo those earl> functional changes wlucli correspond to, 
and are caused hj, organic disorder The surgeon seeks 
earnestly to know wlnt degree of impairment of function 
IS to be attributed to the textural changes which our new 
methods ha%e revaled to us The pliysiologist raa> toll 
us much that we are eager to learn of the effects of our 
manipulations u|)on the normal oclivitv of tissues and of 
tlie full or imperfect return of function when diseased 
tissues hn^ e heeii rpmo> ed ith his help we may Icam 
what without him we nia> iic\er learn — the eigniilcancc 
and the inctliods of tlie causation of oarlv s> mptoms and 
the origins of those pathological changes with whose 
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late mutilatioDS we are, unliappily, only too familiar, 
With our help he has learnt what otherwise he could 
not leam — that, for example, the spleen hy an excessive 
destruction of red cells may produce a condition of jaxm* 
dice, and that the removal of the enlarged spleen results 
in the disappearance of the jaundice, which is thereby 
demonstrated to be of haemolytic origin. Physiologist 
and surgeon are far more often than is realized necessary 
to each other, and a closer communion should exist 
between them. Many of tlie truths the physiologist 
endeavours to teach can be demonstrated more clearly 
in the wards than in the laborat07y% and are, therefore, 
because of this human interest, impressed almost in- 
delibly upon the minds of students. Tlie phenomena 
of cerebral compression, of Traube-Heriog curves, of 
Cheyne-Stokes respiration; the s>Tnptom5 of hyper- 
thyroidism, and those produced when the secretion of the 
riiyroid gland is diminished or absent; many of the 
aspects of jaundice, in addition to tbe demonstration of 
hajmolysis as its occasional cause, and of the relations 
between the liver, the spleen, and the bone-marrow; 
illustrations of the normal and aberrant functions of the 
kidney; changes in the chemistry' and constitution of the 
blood, may all proGtably be discussed in the ward rather 
than in the laboratory or the lecture theatre. Students 
would riien realize from tlieir earliest days the truth, 
wliich later comes almost with a shock, that physiology 
and anatomy are not fundamental subjects, but are inter- 
stitial, and should grow alongside and be incorporated 
with the facts of clinical medicine and surgery wHch they 
illuminate and explain. Interstitial tissue has as one of 
its functions the carrying of blood-vessels to nourish cells 
whose activity is dependent upon the richness of tlieir 
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blood-supply. Biology provides tlie interstitial tissue of 
surgery; tJic activity and tlie growth of surgery depend 
upon the nourishment which biolog>’ may bring. Unless 
surgery calls in the aid of all the sciences with which 
biology is related it will remain as static os ancient ge- 
ometry, whose figures were drawn once for all. Modem 
geometiy' is concerned with function, with the variations 
of movement by wliich a figure is described. Surgerj-’s 
concern in the future \vill not only be with the states 
produced, with cstabh'shed organic disease, but with tiie 
help of its allies it wll eradicate some of those variations 
in function by which perhaps they have been caused, 
with which they arc associated, and by which their 
presence is declared. 

If sometimes we blame Sharpey and lus school for the 
unhappy cleavage between anatomy and physiolog>',‘ we 
must at least acknowledge the great debt we owe to him 
for la>ing so firm tlie foundation of new methods for the 
studying of functional anatomy in man and in animals. 
Physiology, with its offspring Idoclicmisliy*, has intro- 
duced physical and physiochcinical methods; methods 
of quantitative observation which have supplemented 
where they have not supplanted tlie merely qualitative 
methods. The Imlliant work of Sherrington, Lucas, and 
others upon the nen’ous system gave us fresh conceptions 
of it; further advances along their lines were hccoraing 
difficult until the application of thermionic valves made 
it possible, by recording the transmission of impulses in 
the afferent nerves, to investigate the effects of stimuli 
upon the scnsoiy end-organs. And in the intcq)rctalion 
of symptoms, a study to wliich my old friend James 
Mackenzie hent the strength of a most eager and orig- 
inal mind, physiology alone can read the occult signifi- 
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cance In acute pancreatitis there is as Hfilsted/ a great 
benefactor of mankind first told us a bvidity of the face 
Wliy? Is it due to some disordered action of the respira- 
tory system imposed b> the closeness of the affected 
organ to the diapliragm and the structures \\ hich he above 
it, or IS there circulatory stasis or alteration in the blood 
pigment^ 

Physiology is the master of all the methods by which 
these three possible causes may be quantitatively mvesti- 
gated Estimations of the oxygen saturation of the 
arterial blood give information of disturbance of respira- 
tory function, mformation which we may compare to 
that derived from a measurement of the amount of blood- 
urea when the renal functions are deficient Estimations 
of the carbon dioxide combining power of tlie blood are 
essential if we are to recognize the presence and the 
degree of acidosis Circulatory stasis may he gauged 
by the ethyl iodide method of measuring the circulation 
rate Alterations of the blood pigment are detected 
by the ’Spectroscope and quantitative estimations of 
abnormal pigments are readily made after the method 
of Hartndge 

Like the physiologist the bacteriologist is engaged m 
work which is ranged alongside our own The more he 
discovers of the offensive powers of bacteria and of the 
defensive mechanism of bving flesh under their attack, 
the nearer are we brought to our surgical ideal The 
iiiliaiice betireen bscteaohgtst and sargeoa has bean 
necessary for the proof that the true estimate of an anti 
septic is not measured only by its bactericidal value tested 
m the laboratory, but also by its power to encourage the 
blood serum or the tissues themselves to w ard off and to 
break up an attack Hunter, ^vlth the crude methods 
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which were all he had at his disposal, demonstrated the 
tryptic power of wound discharges and anticipated a 
part of the admirable work of iVJmroth Wright during 
the war. WTio could have imagined, when Lister’s work 
began, that to-day w c should be able to keep tissues alive 
in our laboratories, breeding them and growing tlicm in 
captivity, separating the one kind from the other, noting 
the inlluencc wliich one type of cell is able to produce on 
its neighbours, and tlius coming by the kind of knowledge 
which Jolm Hunter so earnestly sought, a knowledge of 
the intrinsic processes of growth and repair? The prob- 
lem of maUgnancy is now installed in our laboratories, 
and the cancer cell is being compelled to yield most 
reluctantly some of tlie complex secrets of its Bolshevist 
bebnvio\ir. 

Tlic old art of vital staining, which Hunter Icamt from 
Belchier, of Guy’s, has taken on new improvements; by 
means of suitable dyes wc can now select special elements 
in the living lx)dy, trace their movements, and note their 
conduct. The experimental embryologist, too, can help 
us if we seek to know in what manner the various tissues 
of the body come into existence. 

These, tlien, are the allies of surgciy’ in the Great War: 
bioIog>' in all its branches, clicmislry, physics, radiology. 
Never before has the master surgeon had sucli Iwuntiful 
resoiirces at Ins disposal. He cannot afford to neglect a 
single one of them. The urgent problem of our time is 
therefore a dual one. We must seek to determine llie 
line of advance wliicli surger>' will trace in the > cars ahead, 
increasing and strengthening our alliances; and wo must 
earnestly disco er how the IcndciB of our army of advance 
are to he trained. Arc the old methods wliich in tlicir 
day served so well still enough, or is tlie form of warfare 
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already so changed, and now so rapidly changing, that a 
new discipline and a wider knowledge are needed? 

Hunter and Lister 

To answer these questions we must look backward, 
and, calhng upon our past experience, seek m the records 
of our great masters not so much what their knowledge 
was, but what methods they pursued as they quahfied 
tliemselves for great leaderslup We shall find at once 
that Hunter and Lister, incomparable among surgeons, 
each put himself through a long and arduous training, 
never restmg m lus mquiries as to the activites of hvmg 
matter, as to its hehaviour m health, and its reactions in 
disease At the threshold of our survey we recogmze tliat 
the activities of our two leaders are not unrelated 
Hunter’s professional hfe covered tlie latter half of the 
eighteeneth century, Lister’s the corresponding half of 
the mnetcentb century, between them there intervened 
two generations of surgeons My distinguished predeces- 
sor, the late Sir Rickman Godlee, who gave this oration 
m 1913, teUs us in the hfe of Iiis uncle Lord Lister* that 
“Himter was Lister’s greatest Jiero,” that “lus copy of 
Palmer’s life of Hunter was marked m many places by 
pencil notes which show that he was studying it at least 
as early as 1855,’ that “a proof of Sharp’s engravmg of 
the portrait of Hunter by Reynolds, which had belonged 
to Syme, hung in his study,” tliat “he always spoke of 
Hunter with reverence ” rurther, if we turn to the paper® 
which Lister read to the Medico Clururgical Society of 
Edinbiurgh m March, 1858, on the “Causes of the Co- 
agulation of the Blood,” we find evidence of lus early 
admiration of Hunter “The nearest approach,” he wrote, 
“which I lm^e been able to find to such an observation 
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(that blood ■wluch is retxuncd in the smaller veins of the 
lx)dy remains imcoagulaled) is contained in that in- 
exhaustible treasury of original observations and pro- 
found reflection, the •works of Jolm Hunter.” 

If I may borTo^^ a Btmilc from the football field to 
express the relation of these two great men, I would say 
that it was Pasteur who made the final pass to Lister 
possible; it was Hunter’s captaincy in the scrum that 
placed Lister in the scoring position. Indeed, we have 
to admit that wliile Hunter’s resource in midfield has 
never been excelled, or even approached, and though the 
ingenuity with which he worked the surgical ball towards 
tlie goal remains unsurpassed, yet when he was in a 
scoring position and we arc counting so confidently upon 
a ”tiy’,” the ball is fumbled, and our hopes ore foiled. 
Tlie young surgeon of to-day can leam almost as much 
from Hunter’s mistakes as from Ids triumplis. 

The Career and Work of John Hunter 

Let us now examine the discipline to wliich John 
Hunter submitted himself to attain his leadcrsliip. He 
IS the “Dick Wliittinglon” of British surgery'. In 
September, IT-IS, at tfjc age of twenty, lie left Ids Iiome, 
an upland farm in the parish of Kilbride, eight miles to 
the soulli of Glasgow, and travelling on horseback he 
entered London in a little under a fortnight, afighting in 
Covent Garden, wjiere Ids hroUicr WilUam kept a school 
of anatomy. Wilfiam Hunter was beyond doubt the 
foremost medical teacher of Ids lime; his best pupils 
caught from Idm the spirit of research. Among Ids in- 
spired disciples were Jolm Hunter, William Hewson, 
William CruickshanK, Charles ^\^dte of Manchester, and 
William Hey of Leeds, the founder of the Leeds Infinnary, 
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tlie first stone of vluch v,as laid m 1767 by Edwin 
Lascelles, tbe first Lord Harewood In 1751, after three 
years of study, Jolin Hunter counted himself a qualified 
surgeon, he remained in his brother’s school to teach and 
to research, at what salary we cannot now tell, but as- 
suredly it was a small one Jolin Hunter thus entered 
the critical years of his life, for the career of a young 
surgeon was detenmned then, just as it is to-day, not so 
much by lus conduct during the years of pupilage, as by 
the use made of the period after qualification The 
problems which a young surgeon first attacks, and the 
methods he employ s to solve them, are suggested to him 
by the age m which he h^ es and by the school m which he 
has been tramed In John Hunter’s youth a knowledge 
of the human body was bemg extended by a skilled use 
of the art of mjection And so we find him m his earher 
years foUowmg arteries to their ultimate tenmnation, 
traemg the course of lymphatic vessels, unra>elhng tlie 
structure of the testis and the kidney by means of an 
expert use of tlie mjectmg syringe and of the hand lens 
He remamed m his brother’s school teachmg and re- 
searchmg until the spring of 1761, when he entered his 
thirty-fourth year 

Here is a hst of the subjects he imestigated during 
tliat period He began to note the earliest stages m the 
developments of the cluck,’® and conlmued tius study to 
tlie end of his life, deriving from it guidance for the 
mterpretalion of the phenomena of repair and of disease 
We find him exposing the thoracic > iscera, using artificial 
respiration and nolmg accurately w hat happened to heart 
and lungs when the air-supply was withdrawn and when 
it was renewed ’’ He studied respiration m birds keep- 
mg cocks ali\e wluch breathed tlirough the cannul® in- 
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scrted in their nir sacs instead of tlirough their ^^ind- 
pipes.” He carried out a series of experiments on 
absorption from the bo wet in various animals; the experi- 
ments were ^\e!l plaimed and skilfully executed, but he 
drew from tliem a wrong inference, one which misled 
him s\ibscqucntly time after lime in tlie interpretation of 
the processes of disease. He believed that these experi- 
ments proved that all the products of digestion were ob- 
sorbed by tlie lacteal or lymphatic system and that none 
entered by the xeins.** Our hero, as we iiave seen, was 
often w’cak when he approached the goal posts. We find 
liim tracing out tlic distribution of nerves in the nose 
and giring, for tlie first time, the riglit explanation of why 
the fifth pair of cranial nerves sliould enter into the held 
of mucous membrane supplied by the olfactory nerves.” 
Tlie description he then gave of the descent of tlie testis” 
and of the vital pliciionicna which attends tliat still 
mysterious operation has never been surpassed. lie kept 
a tame kite to prove that a stomacli accustomed to a 
flesh diet could be educated to deal witli one which was 
purely vegetarian; lie noted the plicnomena of digestion 
in the stomachs of fish, fowls, dogs; he explained post- 
mortem destruction of the stomach.” He placed pieces 
of raw meal in suppurating v>ounds and observed tlie 
digestive clTecls wliicli followed; he measured the digest- 
ive (or trv'plic) action of pus." Wc find him deeply in- 
terested in the fonnation of pus upon the unbroken sur- 
faces of serous and of mucous incnibrnnes He began a 
scries of observations on the uses of the vesiculai scml- 
nales” and was led thereby to investigate experimentally 
tlie potent and mysterious influence which testis and 
ovary exercise on the development and growth of the 
body.” Wc find him seeking signs to distinguish he- 
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tween tissues in wliicli life was latent and those from wliich 
life had already vanished. He believed he had discovered 
the organ of hearing in fishes, and sought to discover an 
explanation of the curious fact that the ovaries of eels 
were always destitute of ova. 

As a collector, like Pascal a “raraasseur de coquiUes,” 
who often found a pearl of great price, as an observer of 
incredible industry, gathering facts just for the sake of 
their individual value and ^vithout at the moment any 
care for their relative significance, for the effect of their 
impact upon other facts, he ranks second only to Hip- 
pocrates. But when these facts were stored in his mind 
and illustrated by a series of specimens, he was by no 
means inexpert in their interpretation or in raising a 
general truth from a multitude of singular examples. 
But as we read we seem to be oppressed by the verbal 
diniculties he encountered. The words will not come. 
Even the constructive tlioughts may sometimes appear 
to be absent, puny, or unmanageable. He cannot get his 
mind round them; if by chance we think tliat he has 
done so, the splendour of his thought is disfigured by lus 
uncouth language. Abemethy is not alone in telling us 
of Himter’s paucity of language and of his inaptitude in 
its use; but we need no other evidence than that which 
his own works rarely fail to give us. His letters are the 
same. Illiteracy is not absent from them, though their 
meaning is often clear enough, especially when express 
iDstrvciioss sre gives. It 5s wIm© Huster esdeavesrs tf> 
rise to abstract generalization that we see this incapacity 
chiefly and lamentably displayed. Obscurity of lan- 
guage, I believe, even in abstract matters, often means 
obscurity of thought. Words may come after thought, 
but not long after, surely. Hunter’s defects in language 
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•were due m part, no doubt, to the absence of any earl) 
education of value, but they were not lessened b> Ins 
studious avoidance of tljc work of others liis rebuke to 
Jesse Foot, as bmtal and irrelevant as rainy of Johnson’s, 
would Imve confounded anybody, but it is irrelevant 
nev erlheless, and it vv as a confession of his ovs’ii imper- 
fection 

Vfter spending fully twelve >ears experimenting, Jolm 
Hunter, m the spnng of 1761 and in the thirt) -fourth year 
of his ago, engaged in the practical work of his profession 
and was appointed surgeon to the army In tlie summer 
of 1763 he returned to London on liolf-pay and com- 
menced practice He liouglit ‘‘a piece of ground called 
Earl’s Court near tlic village of Brompton, and two miles 
from Hyde Park Corner,” on which he built a small house 
Earls Court, his week-end cottage, was soon converted 
into a zoological garden and cxpcnmentnl laboratory, 
many new problems engaged Ins mind and several av enues 
of investigation were opened up llicre, all of them were 
made to converge on the same sulijcct — tlie behaviour of 
hv ing nntter under all conditions It w ns not until 1760, 
wlien he was fortv voarb of age, that liis private practice 
began to grow, enabling liini to take a lease of the house, 
12, Jcnnvn Street, vacated hv Jus brother ^^llllam We 
mnv now consider him, after an apprenticeship of twenty 
vears fmrlv launched in practice Flircc >cars later he 
considered tliat Ins income juslified him in undertaking 
the rosponsibdilies of roamugc 

^^e see, then, this leader of surgery of the eigblcenlli 
centuT) devoting twintv ^ears of liis life to arduous 
observation and experiment so ns to qinlif) liimsclf for 
the practice of his art Tliere has prohihly never been 
a man m our profession with so wide an intellectual 
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interest, so profound a knowledge of so many varied 
subjects wholly derived from direct personal inquiry and 
observation. His industry was inexhaustible. He had 
no equal either as physiologist or pathologist; be was 
already first among comparative anatomists, and was 
indeed, one of the foimders of this science. He was a 
naturalist, all subjects in animal and vegetable physiology 
seeming to attract liim. All his unequalled attainments 
as biologist were brought to the service of surgery, in his 
hospital work, and finally in the largest private practice 
of lus day. Before Hunter’s time surgery was a tiling 
apart, independent of all other sciences, ostentatiously 
aloof from them, and governed only by the experiences 
and aptitude gained in the day-to-day practice of the art. 
All advance was therefore slow, even when recognizable, 
and was largely empirical. No physiological knowledge, 
nor any experimental discovery, broadened the old path, 
or opened up new ones. Hunter changed all this. Not 
the least of liis achievements was that he made alliances 
for surgery, and linked it inseparably with biology. 
Hardly a day passed without some experiment. I may 
quote a statement of his to show how he regarded experi- 
ment.*® “In pursuing any subject, most things come to 
light by accident; that is, many tilings arise out of an 
investigation that were not at first conceived, and even 
nusfortune in experiment has brought things to our 
knowledge that were not, and probably could not, liave 
been conceived; on the other hand, I have often devised 
experiments by the fireside or in my carriage, and have 
also conceived the result; but when I tried the experi- 
ment the result was different, or I found that the experi- 
ment could not be attended with all the circumstances 
that w'crc suggested.” Tliis statement helps in some 
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degree to explain Uie number of apparently unrelated sub- 
jects ^^llich Hunter explored in his younger years. As 
he opened a new subject he still continued to investigate 
the old; at the time of lus death he had over fifty port- 
folios in use, each relating to a particular line of investi- 
gation. 

The “misfortune in experiment” has its counterjiart 
in operative surgciy. An interesting little paper might 
be uTittcn on “The Advantage of Error in Medicine.” 
We may recall Spencer Wells’s operation for an “ovarian 
cyst” vhen tuberculous ascites was found, and the 
surgical treatment of peritoneal tuberculosis inaguruated. 
The same distinguished surgeon, a pupil of the Leeds 
school, operating upon a jaundiced girl of eighteen for 
“fibroid tumour of the uterus,” discovered that the tumour 
was not pelvic but splenic; lie removed the spleen; in a 

days the lifelong jaundice was gone, and the surgical 
treatment of luemoljtic jaundice was begun. So McGill, 
the pioneer in the operation of prostatectomy, precedence 
in which is so foolishly claimeil for others, removed what 
he believed to be a “tumour at the base of the bladder.” 
Wlien I, acting as Ids house surgeon, examined the 
tumour microscopically and found timt it was prostatic, 
I felt that I had the chance to twit my bclovc<l chief 
with his error. His reply, when I told liim of lus mis- 
taken diagnosis, was, “Then why don’t we always take 
the prostate out when it projects into the bladder?” 

The Career and IKorfc of Lister 

Wlien we compare Lister’s preparation for professional 
leadership witli tliat of John Hunter wc arc impressed 
ratlier by the resemblance than by contrast. Lister, the 
greatest material benefactor of mankind that the world 
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has ever known, began bis medical studies at University 
College, London, at the age of 21, in 1848, exactly 
a century after John Hunter had settled down to his 
work in Covent Garden. In the hundred years that 
Iiad passed, medical education in London had undergone 
a revolution; voluntary schools had almost disappeared, 
to be replaced by the organized schools and colleges with 
which we are familiar to-day. John Hunter was Scotch, 
Lister English, his ancestry coming from Yorkshire and 
Cumberland. John Hunter owed much to his brother. 
Lister still more to his father, who was not only a success- 
ful man of business, hut also a Fellow of the Royal 
Society. William Hunter, wlio impregnated the mind of 
his brother, drew Ids own inspiration and owed his in- 
tellectual guidance to the Munro-CuUen school of Edin- 
burgh. Lister was early influenced by William Shaipey 
and by Wharton Jones, both Edinburgh men, steeped in 
the traditions of this very school. After qualifying in 
1851, and taldng the Fellowship of this College at the 
age of twenty-five. Lister’s first research was begun; it 
was concerned with the contractile tissue of the iris.®^ 
The injection syringe, the instrument which had served 
Hunter so well, had been displaced during Lister’s youth 
by the microscope. We rejoice, nevertJieless, to notice 
that when Lister applied this new instrument to the tis- 
sue of the iris it was the function rather than the form 
of this structure which excited his interest. In this in- 
vestigation, and in another,** begun in 1852, ‘‘Observa- 
tions on the Muscular Tissue of the Skin,” we recognize 
that, influenced by William Sharpey, he had become 
familiar with discoveries made in other countries, notably 
with those of KoJliker in Germany. But clinical work 
was not forgotten, and a house surgeoncy at University 
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College >VQS followed by perhaps tlie most cntical e\ent 
of Lister’s life In tracing the moti\cs wlucli Iia>e di 
reeled the progress of mcdicme we arc constantly re- 
mmded of the influence and the power of great teachers 
Such men are gratefully remembered by posterity , not so 
much for the work which their own hands or mmds have 
created or ha\o modified^ not for their ■written words 
which so soon seem to possess hltle more than an antiqua- 
rian interest not for their spoken words winch, though 
at the moment of their deUvery they ma^ walk up and 
down m the licarts of men and stir them to new thought 
or to great action, yet seem so frail and cold and hfelcss 
w hen the monuiig comes , not for an'j of these, but for the 
spu-itual legacy the) bequeath to those mspired by their 
owii zeal and trained in their own motJiods to seek the 
truth m elemul principles It is llus which gives post- 
huiitous life, the true immortality 

Not the least of the claims that Jolin Hunter makes 
U|xjn our reverence is that lie was the first founder of a 
school of surgery He was not distinguished ns a teacher 
“He had not the happy talent of displaying the stores of 
lus mind, nor of communicating to others the same per- 
ception of the miporlance of Jus facts and opmions as he 
Jumself entertained * “ Ahcmethy Stud Jus language was 
“inelegant and often coarse,” “his dcUNcr) hca%'y and 
uiieiigaging, ’ ‘ his raetliod oinfused with attempts to 
find words for thoughts, or else to road from htllo SCTaps 
of paper ” Yet despite these unallraclivc or even repel- 
lent qualities men who themselves mfluencwi surgery for 
generations aftenvards, whose influence still survives, 
A.bcmelh) , Astlcy Cooper, CUnc, Everard Home, Blizard, 
oil lioasled of licing lus pupils, and taught his method 
until It hccnnie, and still remams, a tradition m their 
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schools, and from them has spread to ever>’ school of 
medicine in the ■world ■where Hunter is recognized, im- 
challenged, as the founder of scientific surger)'. My old 
friend, Dr. Finney, of Baltimore, in Ins recent address 
before the Hunterian Society, an address containing much 
information new to us in tliis country, speaks eloquently 
of the germinative influence of Jolm Hunter upon Amer- 
ican surgeiy'. He tells us how John Morgan and William 
Sluppen, the founder of the first medical school in Amer- 
ica, from which the present medical department of the 
University of Pennsylvania descends, were “much in- 
fluenced” by Jolm Hunter; and be adds, “So virile 
and dominating was liis influence that it may readily 
be recogm'zod and transmitted like other distinguished 
hereditary traits.” And again, “The seed so^vn by John 
Hunter is being continually replanted and perpetuated by 
succeeding generations” in America. Finney quotes Dr. 
Welch, the intellectual parent of so many sturdy sons, as 
saying of the “Father of American surgeiy',” “Physick 
was dmost as much a mouthpiece of the doctrines of 
Jolm Hunter in America as was Abernethy in London.” 
In his Surgical Memoirs, 3. G. Muraford ^^Tites; “The 
best American surgery grew out of English surgery with 
llimler as its prophet.” Hunter -was the lodeslone ■which 
attracted men uho proved to be the pioneers of surgery 
in that great country where our Art is practised by its 
highest exponents with unsurpassed sldll and safety. 
Mumford no doubt remembered that the first professor of 
surgery in his o>Yn University of Harvard was Collins 
Warren, distinguished son of a distinguished father, a 
pupil of Astley Cooper, Iiimself the cliief of Hunter's 
disciples, and a teacher >v3io drew men to him from afiir. 
So, in like manner, the debt we owe to Italy must forever 
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be acknowledged when wc remember that it was the 
magnetism of Fabricius that drew the > outliful Harvey to 
Padua. But for Fabricius and tlic magic of Iiis w ork, liie 
discover^' of Ilarv'cy, llie great glor> of English medicine, 
might not have been made for generations. 

William Sharpey, whose lectures “inspired me with a 
love of physiology that has never left me," liad not only 
Lister’s future, but also all tliat this meant for mankind, 
in his own hands when he sent Lister to Edinburgh to the 
“safest surgeon” of his day, James S>Tne. It was an 
almost incredible exodus. AVlien the Hunters came south- 
wards they followed a national habit established for 
centuries, and never pcnniltcd to fall into disuse— a liabit 
wliich incited the characteristic invective of Samuel 
Johnson, Lister went northward he founded a 

now tradition and made a noxcl breach in a custom 
which seemed to ha>c become as firmly accepted as 
a Jaw of nature. Lister’s most distinguished successor 
in his chair of clinical surgery', ray old friend Harold 
Stiles, made the same adventure, to Scotland’s great 
advantage. 

London hardly notes and seems hut little disturbed by 
the arrival and tlic progress in her midst of young medical 
men from Edinburgh, (A^'liJ^tevcr would she do without 
them?) Edinburgh, one may suspect, raised her eyebrows 
when she saw a >oiing doctor from London cstablislied 
os Syme’s house surgeon, and she must have rubbed her 
incredulous ejes when, willun two years, she saw him 
become an. exlrami.tral lecturer in surgery within her owm 
stroni^ioW. It js quite impossible to exaggerate the 
importance of this leaching appointment on Lister’s 
future. lie met liis students — the ultimate number in his 
first class was seven — on Wednesday, Noveinhcr 7, 1855. 
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Lister believed, as Hunter had believed, tliat the beginning 
of surgery •vvas a knowledge of the process of inflam- 
mation; and accordingly he bad resolved before his 
lectures commenced to obtain a new first-hand acquEiint- 
ance with inflammatory precedes as watched in living 
tissues. Clearly be realized long before the humblest of 
his intellectual descendants the need to study the “path- 
ology of the living.” A frog was caught in Duddington 
Loch — surely the greatest frog in history, honoured by 
being made the subject of this research. WTiy did not 
someone suggest to Lister when he was granted Arras 
that this frog should be immortalized in heraldic de\ice? 
The web of this frog’s fool gave all the necessary oppor- 
tunities for the inquiry. Lister had many new advantages 
over Hunter; he knew that the tissue he examined was 
made up of living units — ccllsl He liad at his disposal 
a powerful microscope, which could mark the behaviour 
of these cells; and Claude Bernard, in 1853, had taught 
him the existence of vasomotor nerves. It was during 
the examination of the frog’s web that Lister made a 
biological discovery of the higiiest importance — one which 
experimental biologists are still exploiting — that pigment- 
containing cells, such as are seen in the frog’s web, give 
more easily visible, and more delicate, reactions than any 
other kind of living cell when subjected to a physiological 
or a pathological stimulus. This quality enabled him to 
study the effects of inflammation in terms of individual 
cells. He was able to prove that these pigment cells still 
gave vital responses fifteen days after the leg had been 
amputated. 

The list of researches carried out by Lister between the 
lime of his arrival in Edinburgh in 1853 and his appoint- 
ment to tlie chair of surgery in Glasgow in 1860, would 
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almost suggest that he was seeking to fit liimsclf to become 
an experimental physiologist or pathologist rather than a 
surgeon. I would earnestly empliosizc tliis point, for its 
significance in Lister’s day was far less than it is tonlay, 
when the full harvest of lus work is ready to be gathered. 
In most of tliese researches we can clearly see the strong 
inducncc of John Hunter. It is not accident surely that 
the men who have done most for surger>’ trained them- 
selves rather as research workers than as practitioners, 
that they revelled in and set out to master one problem 
«iftcr another in biolog)*. Lister’s acknow'Iedgment of the 
immense influence of Hunter upon him is not in the least 
overstrained. If the spirit of Hunter watches over his 
museum and this College, as wo hope it may, how inlmitc 
must be its pride in the thought that the one man greater 
in service than Hunter himself was liis direct intellectual 
offspring. 

Let me recall the names of a few of Lister’s early 
papers: Tliat “On the Flow of the Lacteal Fluid in the 
-Mcscnteiy' of tlie Mouse, begun in 1853 and publislicd 
in 1857, is a direct c.xtcnsion of Hunter’s e.xpcriments on 
absorption;” the coninmnicotion on “Tlie Persistent 
Vitality of the Tissues’’” is founded upon observation 
made by Hunter himscll on the same subject. Tlie 
studies on “Coagulation of the Blood’’ began by observ- 
ing what happened in the \cins of “sheep’s trotters” 
taken from the shambles. By devising new and critical 
experiments lie w’as able to carry the knowledge concern- 
ing coagulation to a point far licyond that wliicli Himtcr 
and Ileivson had reached n ccntuiy’ before liim. Yet lus 
methods were clearly modifications of theirs. Lister’s 
vocabulary, indeed, was still that of Hunter, for he spoke 
of the “solids” of the body, of “preternatural stimuli”; 
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of the “disposition of the tissues"; of “inherent tenden- 
cies”, and of “sympatlietic irritation ” 

Tlie events whicli followed Lister’s arrival in Glasgow 
are too ell hno^vn to all the world to need more tlian the 
briefest recapitulation Lister was then tlnrth-tliree years 
of age, almost the same age as Hunter when he jomed 
the arm> as a surgeon. As a result of seven years 
of a preparatory experimental investigation, conjomed 
with a wide chnical observation which was closely re- 
lated to it, he had become immersed m all the problems 
relatmg to inflammation and suppuration. He had al- 
ready formulated a hypotliesis that suppuration was due 
to putrefaction; and in 1865 was ready to put liis sup- 
position to a practical test Pasteur’s epoclial discovery 
that putrefaction was due to “germs” set matters going 
Lister"’ wrote. 

‘ To present the occurrence of suppuration, snth all its attend* 
nnt risks, was on object manifestly desirable, but till lately appa- 
rently unattainable, since it seemed hopeless to attempt to exclude 
the oxygen, which was universally regarded as the agent by which 
putrefaction was effected But when it bad been shown by the 
researches of Pasteur that tbe septic property of the atmosphere 
depended, not on the oxygen or any gaseous constituent, but on 
minute organisms suspended in it, which owed their energy to their 
vitality, it occurred to me that decomposition m the injured part 
might be avoided without excluding the air, by applying as a dressing 
some material capable of destroying the hfe of the floating particles ’* 

Lister was first of all concerned with the destruction 
of organisms after they had obt-amed access to wounds 
He knew of the experiments with the Carlisle sewage, 
and of the bactenadal properties of carbolic acid He 
observed carefully the effects produced upon living tissues 
by antiseptics, and concluded that tbe reparative processes 
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in a ■wound Trcre not thereby weakened. Wc are apt, 
!lO^Teve^, to forget the gradual change that came over 
Lister’s view s, and the effect tliis liad upon liis practice ; 
how lie came to a full realization of the essential powers 
of defence possessed by the living tissues, and of our 
obh'gation to protect and, if possible, to increase them. 
Sir Rickman Godlee, w ho knew more of Lister than an> 
man, has written that Ustcr before 1881, when he first 
told the w orld of his changed opinions, 

“hod long rccojnued and lauirhl that Iitoltby Jjvinff tissues exercised 
an inhihitmg influence on the growth of micro-organisms , . . 
lie therefore liogan to wonder whether, if only slightly damaged, 
for example, by the inasion made by a very slmrp knife, the Imng 
tissues of any wound might not be able to deal with a certam number 
of germs by their own efforts ” 

This ■tve gleefully observe is a return to Hunter’s work 
in which he recognised llic “powers,” “disposition,” and 
“action" of Ihing tissues. It may not be inappropriate 
to quote Lister’s own words He WTites’** 

"The original idea of the antiseptic system was the exclusion 
of all microbes from wounds *’ Again, “during the operation to 
a\oid the introduction into the wound of matmal capable of in- 
ducing septic changes in it, and secondly, to dress tlic wound in 
sucli manner as to prevent the subsequent entmnee of septic mis- 
cliief *’ Again, “In wounds already septic, attempts ore made with 
more or less success to restore the aseptic state ” Again, “In speak- 
ing of the antiseptic system of treatment, I refer to the sysleroalic 
employment of some antiseptic substance so ns entirely to prevent 
the occurrence of putrefaction in the part concerned, as distinguished 
from the mere use of such an agent as a dressing", and further, "I 
always endeavour to avoid the direct action of the antiseptic sub- 
stance upon all iKsues ’’ 

The distinction between the preyenlivc and tlie cura- 
tive use of anti'jcplics is in many respects that existing 
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between, on the one hand, the power of a germicide as 
determined hy experiments m vitro, and, on the other 
hand, its capacity to destroy organisms when it is intro- 
duced among the living and the dead tl^es of a wound. 
In the former there is a direct conflict, a dean fight, be- 
tween the microhe and the chemical agent. Few or none 
of the many intenening conditions are present which 
ha\e to be considered when a bactericide is introduced 
into a wound caWt>' wherein there are multitudes of 
actions and reactions which even now seem •> cry obscure 
and are so often conflicting. 

Hunter’s Anticipation of AIodern Progress 

AVe may therefore regard Hunter and lister as bridge- 
builders; it is out of a multitude of scientific obsen ations, 
of apposite inferences, and of wide generalizations that 
such bridges are built, stone hy stone, arch by arch. 
Posterity ^v^U perhaps remember only the one bridge, 
permanent, indestructible, all-sufficing, of Lister. Across 
that bridge we have swarmed, a triumphant host, and a 
vast new territory has met our almost incredulous eyes. 
Hunter nas forever building bridges, ambitious in design, 
firm in their foundations, but alNsays left unfinished. 
Some day new architects will come and give them the 
full span which Hunter surely meant them to have. It is 
remarkable to note how often he anticipated the lines 
along which we see that modem surgery is making its 
atf^nnee. CuiCar^ of both and mafrgnanC tissues 

are now being kept alive by methods wliich, devised by 
Dr. Ross G. Harrison while studying the growth of fibres 
from tlie nerve-cells of a tadpole, have been rapidly 
developed by Alexis Carrel. John Hunter, too, tried his 
band at experimental embryology. He “exposed the 
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little animal (tlie cliick embryo) by putting it into -vvater 
healed to about lO-l® F. just covering t!>e egg” and 
“hoped to keep it alive by tlicse means and observe in the 
same cluck Uie ^vliolo progress of growth, but it soon 
died”; therefore, lie says, “I was obliged to have recourse 
to a succession.”’® He was an experimental surgeon, os 
may be shown from the following quotation*’ from one of 
his lectures: 

“Here 13 the tcsUcIc of o cock, separated from that animal and 
pul tlirough a wound, made for that purpase, into the belly of a 
hen, which mode of turning hens into cocks is mucli such an improve- 
ment for its utility os that of Dean Swift wlicn he proposed to obtain 
a breed of sheep without wool The ben was afterwards killed and 
the testicle was found adhenng to the intestines, as may be seen in 
tbis preparation where llie parU are preserved.” 

lie devised and carried out experiments to ascertain 
whether the growth in a cock’s spur is due to a “dis- 
position” inherent in llic spur or derived from tlie con- 
stitution of the cock. Ho excised spius from the legs 
of cocks and implanted them in their corahs to note the 
rale of growth trader sucli unfamiliar surroundings The 
first \ilal slain ever used was madder; it was introduced 
to the notice of biologists in 1761 by John Bclcliier, 
surgeon to Guy’s Hospital; by its experimental applica- 
tion Jolin Hunter roohitionircd our knowledge of lione 
grow Ih and lione decay.** In the Jiands of Professor A. V. 
Ilill Uie measurement of licnl in living tissues has become 
the most delicate and certain indication of tlic nature of 
their vital reactions. The manner in wliich living matter 
reacted to the application of heal and cold, and the degree 
of heat generated in living tissues, Hunter made the 
subject of an endless number of inNcslignlions, all with 
the practical \jo\s of ascertaining how much or liow Hltle 
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should be done to beep damaged human tissues alive.®^ 
He was, as w e have seen, an experimental physiologist and 
also an experimental pharmacologist.** He was a psycho- 
analyst**; he tried to inoculate an ass and bitch with 
tlie virus of syphilis.** He preached the doctrine of 
operating at the earliest possible stage of a disease, and 
placing himself in tlie position of the patient said, “Nor 
do I go further than I now thinh I would have performed 
on myself were I in the same situation.*'** He performed 
experiments on the sensitive plant which are now being 
repeated.** These are only some of the points in wliich 
Hunter has anticipated modem progress. 

I wonder whether the spirit of John Hunter ever visits 
tliis museum, the mon\iment to his immortal memory. 
I feel sure it must. In days to come the spirit of our 
Conservator, incomparable in knowledge of the museum, 
fervid in devotion to it, will join his. What talks they 
will have; and how eager John Hunter will be to see the 
latest additions to our treasure house I Arthur Keith, 
most modest of men, will respectfully address our Master 
as “Mr. Hunter”; but I think it will not be long before 
it becomes “Jack Hunter” or even, at last, “Jockie.” 
They will look together at the rib of Robert the Bruce 
and yfili nudge each other and say, “He, too, was a Scots- 
man.” Keith will display tiiose parts of the viscera of 
the great Napoleon which are among our prized posses- 
sions, and show Jolm Himter sections of them under the 
laScrmcope. Jobu Ilualer niJJ be greatly puzzled by 
the microscope. He will wish to have it explaind to 
him, how it works and what it does; and he will be 
filled witli wonder when he hears of “cells.” John 
Hunter may remember to have heard of Napoleon, “a 
fine promising youth.” 
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Tlic joy of HuJiler will be to sec ouce ngain tlie 
skeleton of O’Brien, the Irish giant; he >\ill tell Keith, 
>\lio already kno\>s it all, of lus desire and determination 
to secure the skeleton; of tijc cost of it; and like good 
Scots they uill sliake their Itcads and grieve at tlie 
great expense, which grew larger as the enterprise grew 
nearer. John Hunter we know was eager to learn the 
secret of giant growth, but he had searched the huge 
skeleton m vain. Keitli will tell him, "Vou made a mis- 
take there, Jolm Hunter: you forgot to open the skull; 
see where I have removed a piece of the vault; give me 
your finger, put it in here, and feel this pituitary fossa. 
Do you notice how large it is? Here is the great secret; 
the little gland which lies hidden there regulates our 
stature, and perhaps with other ductless glands not only 
controls the rate of growth of the individual but even 
the birth and the destiny of nations ” 

Perhaps Paget will be listening to them, and now and 
again he may break silence, to concentrate the experience 
of a lifetime of activity in palliological research and 
surgical practice in a sentence or two of incomparable 
eloquence. 

iVnd soon I tliink Keith will lead John Hunter to tliis 
portrait of Lister and leave him to gaze on it. They both 
will see in it what Henley saw ; "the soft lines of tranquil 
thought ” Hunter will hear of Lister’s 

“faullless patience, hiv unyielding will, 

Kcautiful gentleness end splendid skill” . 

and he will agree that “his vrisc rare smile is sweet with 
certainties.” 

And he will hear uiUi something akin to incredulity 
the marvellous story of Lister's work, and rejoice that one 
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greater even than lumself arose in England to serve the 
Science he had created and loved so -well Hunter will 
surely be moved to deepest emotion vrhen Lister tells him 
that lus o^vn written word had given inspiration to his 
most distmgmshed follower And we can almost hear 
what Lister would wish to say to this “John Hunter, 
it IS you who are the great Master, it is you who raised 
surgery from barbarism to Science, it was you who 
mspired me and guided me and taught me I was always 
your humble, devout, and most lovmg disciple ” 

ViSIOVS OP THE FuTUBE 

So much for the past m its relation to our greatest 
men What of the future? Lookmg forward I humour 
my fancy and indulge my dreams Imagmation, Eeate 
tells us, may be compared to Adam’s dream— he auoke 
to find It truth The art of the surgeon is the pillar of 
lus science, and it is for science to discover how that 
almost perfect art may non be used to the fullest advan- 
tage We eagerly auait the day uhen disease shall not 
require to he checked in high career, hut shall be bhghted 
at its ongm, or even demed existence, when our weapons 
of war shall be laid aside Tliat day may yet he far 
away, but already beyond the distant hills we see prom- 
ise of the dawn It does not perhaps so much or so 
deeply concern ourselves as those who soon must take 
up our task, and lead the hosts whose victory shall atlam 
our lugh ideal In due time and m accord with ancient 
precedent, tliis country of ours, the fruitful mother of so 
manv gifted sons, shall raise up m our schools the youths 
who shall go forth to conquer a crown They will he 
best cqmpped w ho keep to the course, recall the methods, 
and arc imbued with the ardent spirit of the two famous 
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men whom we praise to-day, the two greatest surgeons 
the world has ever known. 

Our youths must be prepared for self-sacrifice, for 
arduous discipline, perhaps for the most heart-breaking 
rebuffs, for the stem or even bitter criticism of their 
fellows. But tlierc never was a time so rich in promise, 
so laden with rewards for those who labour with sincerity 
and truth. Tliey will not travel alone. The whole army 
of science is in league with them, moving forward witii 
incredible speed, eager to lay at tlieir feet tlie triumphs of 
its astounding conquests Tlie responsibilities which rest 
on them, the intelleclual accomplishments, and the dedica- 
tion of their lb cs demanded of them, are enough to cause 
the stoutest heart sometimes to falter. Yet, armed wlll> 
the sword of the spirit and the brcasplatc of faith, the> 
will remember tliat tbc liappiness of life lies in its re- 
sponsibilities, that true joy is foimd in the quest for what 
ma> aftorawcaryjoumey provcunattainablc. Ahead lies 
tlie noblest of tasks to wliich they may consecrate them- 
sehes; for llic lives of men are in tlieir hands, the love, 
the happiness, the whole welfare of mankind. We need 
not fear. Tliey will be worthy of their charge. God 
counts not result but effort 

• The Iliintfrian Oration delivrrrd al the Iloyal CoUrge of SurgtoM of 
England on rdinwry U 1927, in Uw pfcwsice of II K II Pnneess Mary. 
Viocounteas Lawcltes 


IlrTTBisvrcs 

‘ Cul/fcM Paprrs 0/ Jorrp>i Haivn I ulrr 1909 li 311,121 Otford Cinrcmion 
I’rw 

la j^ifr Wanin', 

IPr.:. I 326 

* Cotifyr Citfen//ar 1926 |* 12 

‘ 11 orit nf Jofin I/iin/fr rditnl liy I^Irorr 1837, 1. 210 

* IM, il 161. 163 

* Hujot Surm HrU Mrd Jn»r . 1926 u. 816 
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BEFORE AND AFTER OPERATION* 

The distinguishing feature of the intellectual life of 
the last half century has been the progress of science. 
The advance has been revolutionary. Nctv ideas are to- 
day expressed in so new a language, new conceptions and 
changed methods have created so new a vocabulary', that 
to the scientist of fifty years ago much of the literature 
of to-day would be uninteUigible. In every department 
of scientific work the advance has, indeed, been stupen- 
dous, almost passing belief. Nor is the wonder of it 
lessened when we compare or contrast it with aU that has 
Imppened in other departments of iotelleclual activity. 
In painting, in sculpture, in the design or the craft of 
arcliitecture, in literature, we have altered our immedi- 
ate interests perhaps, and have changed our tastes, but 
after comparison of our efforts with the ideas and achieve- 
ments of days gone by we remain, as we were, in a slate 
of profound and reverent humility. In craftsmanship, as 
we have learned only in the last two or three years, per- 
haps notliing more exquisite has been wrought by men’s 
hands than the finished perfection of the works which 
have been hidden for over 3000 years in the tomb of 
Tutankhamen. 


Adv.\nce in SunGERY 

In applied science nothing so beneficent has ever oc- 
curred, nothing surely of greater advantage to humanity, 
than the progress of surgery in the days since Lister in- 
troduced his new methods. Of Lister, whose centenary 
we are shortly to celebrate, it may truthfully be said 
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ulcer as a disease affecting multitudes of men and ■women 
hardly existed; a dingnoas of duodenal ulcer apart from 
its lethal complications liad almost never been made. 
Of gastric ulcer, in respect of pathology, we Icncw much 
as a result of the work of Mathew BaUlie, CruveiUiier, 
and Brinton, but the correlation between our patliological 
knowledge and our clinical acquaintance with the disease 
was woefully incomplete. Tlie diagnosis of gastric ulcer 
uas vTong in a very large proportion of cases, as tlic 
surgeon was quick to discover. So with cholelithiasis. 
To read the first edition of Fagge’s work on Medicine, 
one of llie greatest books ever written and my sheer de- 
light in student days, and to compare what lie knew of 
cholelilliiasis with what wo know tonlny, is to reaUsc the 
immense gain to clinical medicine which 1ms resulted 
from the work of the surgeon. Surgerj’, indeed, is the 
strongest of all research weapons in the liands of the 
pli>sicion, and posterity, I fear, will not hold us guiltless 
of the sin of allowing hostility, or imperfect understand- 
ing, to grow up between physician and surgeon in this 
great creative period in the science and the art of medi- 
cine. How much more rapid our progress would have 
been, how mucli more accurate our labours, what waste of 
time and clTort would lia>c been spared, if, instead of 
living each inside his own impenetrable ring fence, the 
physician and surgeon hod melon common ground in the 
interest of the patient. Our only excuse, the only con- 
donation, is that the sin was not so much of our own 
creation os hcrcditaiy'. 

ViscEiiAL Interaction 

A further most interesting feature of our extended 
ojicrntiNC work Ims been the disclosure of llie interaction 
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between the various viscera. We believe now that all 
gastric and duodenal ulcere are secondary affections; that 
their cause often lies in an infection elsewhere; and that 
tlus infection travelling by various paths may be revealed 
at the operation which is undertaken primarily for thera- 
peutic purposes. So, too, with the origins of cholelithiasis, 
and with the causes of acute and chronic pancreatitis, 
and with their relationship to diseases of the appendix 
and gall-bladder. The interaction between the liver and 
the spleen is admirably illustratcfl by the effects of 
splenectomy. In cases of acholuric jaimdice this opera- 
tion has in the clearest manner settled for ever the old 
controversy as to the possibility of lia?molysis as a factor, 
a causative influence, in cases of icterus. Wlien the 
spleen is removed in Banli’s disease, the terminal stage 
of splenic ansmia, the effects on tlie ascitic condition 
give the clearest proof as to the influence of the spleen 
upon the liver. The truths so learnt could be mastered 
in no other way than the way of surgery, by means of 
an operation wliich is not only curative, but is also a 
research method of the highest value. Surgical research 
demands infinite patience, great insight, dispassionate 
intellectual integrity, and sound judgment. A great 
generah'sation of relevance not only in surgery but in 
medicine and in physiology may spring from ail these. 
Experiments of immeasurably less value, of far less diffi- 
culty, involvdng no arduous responsibility, not demand- 
ing a sustained clinical observation, when performed 
upon animals in a laboratory are hailed as scientific 
acluevements deserving and receiving the recognised re- 
W’ard wliich the Royal Society, a society founded to 
“improve knowledge,” hastens to convey. But when 
man with liis diseases, in all their baffling and manifold 
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relationsliips, is submitted to inquiry' tlie Ial>our, judged 
by tlie standards of its reward, is unscientificl At least 
I am compelled to draw this lamentable conclusion when 
I see that no surgeon in active practice to-day is a Fellow 
of the Royal Society. 

SunGCRY AND ITS LIMITATIONS 

The mere craft of surgey is now hardly capable of 
great advancement. It is adraitlcdly rash and dangerous 
to make such a statement with confident assurance, hut 
I have no hesitation in so doing. If, for example, ulcers 
or malignant growths in the stomach ore to be removed, 
is it possible to imagine that the mechanics or the artistry 
of the accomplished surgeon can be cliangcd in any 
notable degree for the belter? There is nolliing in tlie 
craft of any art so exquisitely beautiful tliat it con sur- 
pass that shown by the skilful master of surgery. To 
watch such an artist is to realise tliat only infinite prac- 
tice, the most solemn devotion to the details of crafts- 
manship, and a profound sense of spiritual dedication to 
a high purpose, are capable of creating and so ennobling 
the work of a man’s hands. The results, loo, of such 
labour bj' the most expert craftsmen, if tljoy have not 
quite attained, are almost as near to finality and perfec- 
tion as human clfort can make them. This truth surely 
needs no illustration before such an audience as this. 
A word of comment and of warning is, liowe\er, ncces- 
sarj. Surgeiy- is not learned easily. The training is 
arduous and protracted; indeed, it lasts a man’s life- 
Uraft. It tawst Iwgsa vawkr TOftstes’s Ciyrs wwl Vvc; wv- 
fluenced by Ids criticism, and not less by his spiritual 
encouragement. It must not l>e light-heartedly or reck- 
lessly imdcrLaken, nor can it ever Im? a matter of display. 
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In recent years, and especially, I thint, since the war, tlie 
incompetent and ill-trained operator is allowed too free 
a hand and enjoys too wide a scope. The methods of 
surgery learned in the war do not fulfil the needs of civil 
life. The exigencies of war, the haste of war, and the 
sudden and heav>’ pressure of urgent work made it neces- 
sary to have many operators at once available. Their 
methods could not, and should not, be the same as those 
in the deliberate, full, and scrupulous ritual which alone 
is permissible in our more tranquil daily worh. There 
is today too much bad surgeiy'; surgery performed by 
tliose who have, perhaps, some natural skill which has 
never been trained and moulded to right practice It 
is for the student of surgery 

'To act to-morrow what he learn? to-day. 

Here, work, enough to watch 
TIic Master work, and catch 
Hints of the proper craft, tricks of the tool’s true play " 

Our art at least must not be made tongue-tied by 
authority, but be given the freedom, vigour, and inspira- 
tion which come, perhaps insensibly, from contact with 
great masters. In surgical work craftsmanship is much 
and knowledge is much, and wisdom, which is the timely 
and rightful application of knowledge, is more, but as 
we establish our place in the world it is chiefly character 
that counts. Much of the inferior work now being done 
could not continue and would never have begun if the 
Jorge hospitals today were doing their full duty to the 
public. Tliwo is need of more beds, of new departments, 
of more lavisli equipment, but there is not sulTicient 
money to supply our wants Debts arc liea\y% over- 
drafts arc many, w aiting-lists are long. Tlie pubHc needs 
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are great and urgent and should be meL AYc diould re- 
gard the maintenance of tic nation’s health os ■worthy 
of the first demand upon the public purse and upon 
private beneficence. 

IjIPnO'VTlMENT IN MeTIIOOS 

If, then, the mere technique of surgerj’ has almost 
reached its limits, if no further great development of the 
power of our hands is possible, how is surgical work to 
advance? I believe tliat there is great room for improve- 
ment in two directions. We should seek to obtain an 
earlier access to our patients, and we should use far 
greater efforts than now seem general to improve the 
chances of the patient before operation and to help him 
after the operation is completed. Many patients come 
to us when tliclr condition is so gravely affected either 
by Uie general advance of tlicir disease, by its very 
nature, or h>' some sudden complication such os infection 
or haemorrhage, tliat operation upon them cannot be 
contemplated without tlie deepest misgiving. Our first 
thought, and all our efforts must then he directed, not 
so much to the operation itself as to the resuscitation 
of tlic patient. By methods which arc growing in number 
and in value he must be restored to a degree of beallh 
and of resistance which, so far as it is possible, w ill make 
the operation safe. 

An earlier access to the patient is abundantly justi- 
fied by tlic success of surgery. The aid of surgery must 
no longer he withheld until there is othenrise the pros- 
pect or the certainly of a loss of life. Relief from suffer- 
ing is sometimes no less important than rescue from im- 
pending death. So many conditions are today allowed 
to drag their wcaiy way along until the patient is sud- 
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denly confronted "with a neir and far graver peril, or is 
driven by the misery of suffering, when Iiis health is 
squandered and spent, at last to seek reUef. How is it 
tliat chronic duodenal and gastric ulcers are permitted to 
oDntinue their destructive march until perforation oc- 
curs? At least nine out of ten of these perforations 
should be prevented. WTiy cannot the surgeon have the 
chance to help the sufferers from cholelitliiasis in earlier 
stages of their disease? How is it that so very few cases 
of cancer are seen in an early condition? Every acces- 
sible cancer is at first curable. Tlie statistics of the Leeds 
General Infirmary show this truth beyond dispute. Our 
cases of cancer of the breast are divided into three 
classes — 

Class 1, including cases in which there was no invasion of the 
axillary glands or of any other tissue than the breast, even at opera- 
tion or after microscopical exanunation. 

Class II, including coses In which there was invasion of the 
axillary glands, but in wluch, apart form tho skin over the tumour, 
there was no other part affected so far as could be ascertamed 

Ckiss III, incluclmg all other operable Oases, cases of deep ul- 
ceration of the skin, etc. 


The percentage survival after tliree, five, and ten years 
is shown by the following figures, given by Miss Gretta 
Wardlc, M.B.: — 


Class I 
Class II 
Class III 


After 

Uirce years 
88 2 
39 S 
23 9 


After 
G>e j-ears 
87 5 
21 7 
3 13 


After 
lea years 
77 7 
15 8 
0 0 


More cases are operated upon now than formerly, but 
the increase, unhappily, is almost exclusively among 
Class HI cases. The efforts of the Yorkshire Cancer 
Campaign, however, are already resulting in opportu- 
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niUcs for operation in earlier stages of the disease and 
there appears to be a clear obbgation upon our profession 
now to giv e such general instruction to tlie pubhc as m ill 
make tliem reahse the importance of seeking medical 
ad\acc for conditions w Inch the> have too long regarded 
as tnvial, or hn\c ignored \ campaign of pubhc educa- 
tion m matters of Iiealth is long overdue If it is frankl> 
and fcarlessl> undertaken we shall enhst pubhc under 
standing and s\T7ipath\ witli the work of our proftssion 
and we shall ne\er again witness the laraentalile exhibi- 
tion of bitter prejudice against our attitude and ideals 
which reccntlv spread tliroughout the country Prejudice 
13 the emotional reaction of ignorance to truth Let us 
(bspel ignorance Our case is surclv unanswerable 

Before any surgical operation is undertaken we must, 
m the first place, be sure that mechanical treatment 
ratficr than medicinal or an> other form of medical 
treatment is ncccssar> or preferable b> reason of its 
greater expedition or greater safety In the second place, 
we must ensure that the patient is in the best pli>8ical 
and mental condition to undergo operation In the third 
place, we must pav great regard to the exact appropriate- 
ness of the procedure employed to the coniLtions dis- 
closed And Cnall), wc must not be content to bclie\t 
that our interest in the patient ceases if lie sunnes tlie 
operation, or on the dav when his wound has soundlv 
healed 

AVhen contrasted wiUi medical treatment, an opera 
tion is often considered as the method bj wluch a new 
risk to the p iticnt is being added, and little thought, if 
un>, is gnen to the far greater risk from winch llic pa 
tient IS i>erliaps being rescued If a patient chances to 
be the vicliin of a disease which causes a good deal of 
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discomfort, evai it may be a formidable degree of tempo- 
rary sufferiog, yet does jiot, on tbe whole, greatly impair 
the general or physical efficiency, and does not appear 
to be a grave menace to life, it may Nvell seem that an 
element of danger is being introduced when an operation 
is mentioned. We have, however, to recognise that tbe 
safety of surgery has become so assured that its methods 
may be employed, and are daily employed, not only for 
the rescue of a tlireatened fife, but for the relief of recur- 
ring pains, discomforts, or any other forms of physical 
disability. But there is sometliing far more important 
than this, something which requires the most positive 
statement, and it is this: that surgical treatment for 
many diseases is not only more effective than medical 
treatment, it is far safer. In my little boob on Gastric 
and Duodenal Ulcer I review ten years’ work in tlio 
operation llieatre, and I discuss the material available 
from tbe postmortem room over the same period of time. 
Tlie irresistible conclusion must be drawn that by com- 
parison with surpcal treatment in competent hands, 
medical treatment is so dangerous in tbe cliroaic form of 
these diseases that fresh and far sounder arguments for 
its continuance, or for any reliance to be placed upon 
its permanent effects and value, must now be brought 
forward. Medical treatment having been faithfully tried 
in one or two attacks of gastric or duodenal ulcer, and 
having failed, a repetition of tbe treatment will be fol- 
lowed by a l^ber morlality than is now associated with 
surgical treatment in skilful bands, and the chance of 
permanent relief is not to be compared ^vitIl that wliich 
surgery affords. And the same arguments bold good with 
regard to cbolelilluasis. The deaths tljat follow upon 
surgical treatment are deaths resulting from operations 
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nccessanl) extensive because of the ad\anced state o 
the disease, which must too often be performed upon pa 
tients suflermg from jaundice, hepatic insuflicicncj 
acidosis, caremoma, clironic pancreatitis, ot* some othe 
preventable complication The early recogmtion o 
tliese diseases should bo the quest of tlie physician Ii 
those stages tlie> be amenable cither to prevenlioi 
or to relief In the stage when we see them today thcr 
IS no skill cNcn of the most practised physician wind 
can do more than render the diseases somnolent, no 
onl) ready to awake and create afresh the old disturb 
ance at nnj moment, but m their slumber to causi 
changes which Iiasten a patient to the grave If lli' 
physician instead of a loo tenacious hold upon tlie tie 
cloied case of cholchthiasis, for example, would seek oul 
the symptoms and the signs of tlie earhest phases of tlu 
disease, its antecedents, or its causes, and so enable u 
to counteract its origins and to clicck its development 
we should all be happier Our liospital system, with iti 
most madequate suppl> of beds, unfortunately restrict 
the actiMties of the physician to the patients whose 
diseases are advanced The fonvard looking nunds ir 
modicme are attracted by llic prospects of preventive 
medicine 

Surgical treatment, m many obdommal conditions 
may tlicrcfore often truly claim to be speedier and safei 
than medical treatment, and to be able to restore the 
patient to n brighter degree of Iiealth and to a greatei 
freedom for enjoyment But it must he competent and 
■fe\Bgica\ irwrtineiA, earned oul by those who 
trained theinsehcs to secure the best results 

In the future we must, I think, look for advance m 
surgery not so mucli to impro\ed methods of operatnc 
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technique, as to a >siser application of methods now al- 
most perfected. It is therefore our task to improve 
surgical judgment, and to that end a long suney of 
past experience is essential. And it is most necessary 
for us to devote a greater measure of attention to the 
preparation and after-care of the patient. Surgerj' lias 
been made safe for the patient; we must non make the 
patient safe for surgery. 

Blood Transfusiox 

The procedures by wlvich we lessen the risks of opera- 
tion are already increasing in number and in efficiency . 
Among the most valuable I would place the direct trans- 
fusion of blood. For my early kno^^ ledge on this sub- 
ject I am greatly indebted to Crile. In the spring of 
1908 I paid a Wsit to him in Cleveland for the express 
purpose of learning sometliing of his technique, and 
brought back with me the instruments he then used to 
anastomose the radial artery of the donor to a vein of the 
recipient. The method was difficult, and had the dis- 
advantage that we had to judge of the amount of blood 
given by observing the effect on the receiver or upon 
the donor, or by measuring the time during •which blood 
flowed between them. The results, nc\ertheless, were 
good. From that year onwards I have transfused blood 
in all needful cases, and there can be no doubt that many 
lives have been saved thereby, and in many more cases 
convalescence has been hastened. 

Transfusion is used wlien severe liamorrliage lias re- 
cently occurred, as in cases of ulcer of the stomach or 
duodenum, in splenic anaemia, in fibroid tumours of the 
uterus, or when carcinoma is present; in cases of anajmia 
associated with growths in the stomach or colon; in cases 
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of general enfeeblemcnt \\beja the red cells are fe^^er than 
4 000,000 It IS also not mfrequenllv in cases of 
inoperable malignant disease Tvhen deep x ray therap> 
IS lieing ap])lied since a considerable reduction m the 
number of red cells is sometimes found to follow exposure 
to tlicsc powerful ra>s Asa rule onl> one transfu'sion 
IS ncccssan,, hut I ba>e on a few occasions given ns 
man) ns fiv e transfusions For example, in a very sev ere 
case of splenic anJcmia winch I saw with Dr G 
Watson the red cell count was 900,000, the abdomen was 
full of iliud and the hver enlarged Five transfusions of 
blood brought tlic count up to 4 300,000, the abdomen 
was twice tapped and about 30 pints of fluid removed 
I performed splcncctoni) Convalescence was eas> and 
assured licolth and strcngUi were regained, and no fluid 
has since nccuiiiulatcd w ithin the abdomen 1 ransfusion 
mn> be employed, too, Iwtli before and after operation 
On many occasions after the operation of gastrectomy, 
especially for carcinoma or for jejunal ulcer, the trans- 
fusion of 15 ounces of blood a few davs after operation 
seems to niter the v\Iiolc prospect of the case Tiie pa- 
tient feels better at once, is more liopcful os to liis re- 
covorv, and inclines to food for which lie mav liefore have 
felt distaste 

The transfusion of blood has inan> virtues the red 
blood colls ‘sceni to net as well in their new surroundmgs 
as in tlie old the) last a sufficjcnt length of time to tide 
the patient over ii crisis thes appear to encourage and, 
mdecd to cause the red marrow of the recipient to pro- 
duce r«l cells more rnpK]i> and in greater ouraher tJian 
before, the fluid rciimms in the vessels far longer than is 
the case when saline solution alone is infused, and finall), 
conditions suth as tlie mobilisation of cholesterol, which 
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may be of incomparable assistance in the fight against 
infections, are at once established. 

Postoperative Procedure 
Too much has been done by catharsis and starvation 
to reduce tlie condition of patients before operation. 
I encourage patients to drink as much fluid as possible 
for a day or two before operation, and of all fluids a 
5 per cent, solution of glucose appears to be the best for 
this purpose. And I suppress the phllocatharlic propen- 
sities of nurses. An evacuation of the intestine the even- 
ing before an operation is all that is necessary if the 
patient has been accustomed to a daily action. If con- 
stipation has been the habit it is, perhaps, a mistake to 
change it, or to endeavour to do so, in the last fen hours 
before operation. I am sure that patients sufler fcir 
more from flatulence if they have been purged. And the 
deprivation of fluids after the ardent administration of 
pills and draughts and enemas is a grave disadvantage 
to all patients. It is a mistake to begin an attack on 
the patient by the same ritual immediately after opera- 
tion upon any of the abdominal viscera. They liave 
l>Gen subjected to a rude invasion and are no doubt 
feeling the affront. "VVIiy not leave them alone for 
twenty-four or tliirty-six hours at least until their self- 
respect is recovered? There is too much meddlesome 
interference in these matters, both before and after opera- 
tion, and a great deal ctf quite needless dls^unfort is 
added to the patient’s ordeal. Tliere is in the great 
majority of cases no difficulty in compelling the intestine 
to act, whene\er this is de^ed, by aperients, eneraata, 
the oflministration of eserine, or even of pituitiin jf there 
lias Ijcen intestinal obstruction. The slretcliing of the 
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anal sphincter after the operation of colectom), or the 
introduction of a short liilic ivithm the rectum in other 
cases IS often a help in allowing the unimpeded escape 
of gas 

Blood Cvaminations in Surgical ork Acidosis 

c arc quickl> learmng the great advantage of blood 
examinations m surgical work, and we are realising lio« 
closel> the cUmcal condition of a patient corresponds 
with and is explamcd by the chemical state of the blood 
One of the most serious postoperative conditions, for 
merl> almost invariably fatal is acidosis It may occur 
as a sequence to operation upon a dehydrated and starred 
patient, upon patients who have jaundice or hepatic in- 
sufficiencv, or whose kidnc>8 work inadequately, or it 
may occur as a direct consequence of the an®stli 0 tic, 
especially if clioloroform is used It is some years suice 
chloroform has been given to any patient of mine it is 
far too dangerous a dnig, and over its laic cfTects, often 
unrccogmsed but none the less serious, wc have had little 
or no control until recently 

Acidosis was formerly one of the most dreaded of postoperative 
complications now happily h> foresight and by after-care the 
nsks of it arc greallj diminished The reaction of the blood m 
always faintly alkaline and even in extreme degrees of acidosis 
shews little cliangc it never of course becomes acid When in 
the body fixed oci Is oxyl utynr acid and diacelic acid are pro- 
duced they arc at once combmed with the sodium bicarlxmalc of 
the blood as a result of the tampon action ofBayhss and carbonic 
acid IS produced Tlic respiratory centre being extremely scnsiUvc 
to this acid is siimulatcil respirations arc increased and the pul 
monary ventilation throws off the acid until the original relation^ip 
of bicarbonate of soda and carbonic acid « restored In this reaction 
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bicarbonate of soda has been usee! up, and there is consequently a 
diminution of the alkali reserve, and there results that "modification 
of the normal equilibrium between acids and bases whereby tlie 
power to neutralise adds is diminished," that is acidosis. There are 
other buffer substances in addition to bicarbonate of soda; the blood- 
cells may lose their potassium and sodium to the plasma and so 
help to keep the balance between acids and bases. So far as elim- 
inatioD is concerned the power possessed by the kidneys to excrete 
acid salts and to lea\ e behind a part of the base with which the acids 
are in combination is one of Iiigh value. By the intestinal canal 
phosphoric acid is excretctl. The loss of equilibrium between acids 
and bases may clearly be due, not only to increased production of 
acids which engage a larger quantity of bases, but also to a primary 
deficiency in the alkali reserve, or even to a combination of these 
two conations, hyperacidity and hypo-alkalosis. The acids pro- 
duced in excess are Intermediate products in imperfect fat katab- 
olism. The incineration of fats is set ^ght by carbohydrates, and 
a deficiency in carbohydrates U therefore the main causative influence 
in acidosis; accordingly the indication Is tosupply more carbohydrates. 

The carbohydrate upon which we rely in cases of 
acidosis is glucose. It is, however, not seldom dilHcult 
to administer it, for vomiting is often so constant that 
none can be given by the mouth; little is absorbed when 
introduced subcutaneously; and none in sufficient amount, 
or wth suiEcient rapidity is absorbed from the rectum in a 
patient greatly enfeebled. Happily, the intravenous 
method of administration lias proved to be extremely 
satisfactory. We now adopt Uie metliod suggested by 
i^Iatas of giving a 5 per cent, or 10 per cent, solution of 
glucose, witli or without bicarbonate of soda, continu- 
ously, an apparatus being used which maintains a con- 
stant temperature. And the glucose is utilised by ad- 
ministering insulin at the same lime either intravenously 
with the glucose or hypodermically under very careful 
restrictions. Though this method has only been used by 
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us for the last two years it has already proved its high 
value, and beyond question has saved lives. 

TJid necessity for the control or tlic prevention of 
acidosis is at its liigliest in ca$(^ of diabetes. The risks 
of operation were formerly very' liigh and not infre- 
tfuentlv any surgical measures considered desirable were 
eillior reduced to the very smallest degree or were post- 
poned or even denied to the patient. In cases of chole- 
lithiasis, for example, I Jiavc for this sole reason often 
known a necessary operation withheld because of the fear 
of death or of imperfect and protracted healing of tlic 
wound. To-day I regard the co-existenco of glycosuria 
and cholelithiasis as a still more urgent coll for operation. 
And there is no longer any doubt that, with care before 
and after operation, with regular blood exammations ns 
a port of tlic routine, tlic risks of surgical Ixealmcnt are 
no greater in tliesc cases than in others. It Is important 
to recognise the value of a supply of utilisaldo sugar in 
diabetes, and possibly the administration of carbohy- 
drates lioforc operation, together with in^lin in quanti- 
ties sufficient to ensure their assimilation may some- 
times l>c necessary. Fluid must be given generously and 
calhnrsib and starvation both avoided. Glucose intra- 
venously and insulin subcutaneously in tlie proportion of 
2 gr. of the former to 1 unit of the latter must be given 
to the extent deemed necessary', n constant watch being 
kept on the urine for sugar and diacclic acid. Tlie im- 
portance of avoiding any infection during or after opera- 
tions ujx)n diabolic patients, because of its cflccl in has- 
tening. or even causing, cornu is probably familiar to many 
surgeons. In such cases insulin appears to have less value 
than usual. The necessity for dealing actively willi infec- 
tions in those w ho suffer from dialictcs is not less important. 




DEFOnE AND AFTER OPERATION 


55 


Alkaix>sis 

The opposite condition, alkalosis, is sometimes, though 
more rarely, a source of anxiety after operation. 

Alkalosis is also a result of a change in the ratio of free carbonic 
acid concentration to bicarbonate of soda concentration. The free 
acid may be reduced either by increased pulmonary ventilation, or 
by augmentation of the combining power of the blood plasma with 
carlKJiuc acid. In either case alkali reserve in the blood is increased, 
and tliere is a consequent tendency of the blood to veer more strongly 
towards the alkaline side. Expressed by Henderson’s formula, the 
blood reaction at any moment depends upon the balance — 

Free CO, coacenlralioa 
ooncentraUon 

An increase in the numerator or a decrease in the denominator 
indicates acidosis; a decrease in the numerator or an increase in 
the denominator indicates alkalosis. A change in both numerator 
end denominator in the same case may at times be observed. Any 
change in the numerator exdtes an attempt on the part of the body 
to compensate by causing an equal change in the denominator and 
vice ^ersa. In alkalosis resulting, for example, from a greatly 
lowered CCb content of the blood, the compensatory effort takes the 
form of an increased excretion of alkali and a consequent lowering 
of the bicarbonate of soda in the blood plasma. If, on examining 
the blood, this lowered plasma bicariranate is found, the tendency is 
to asume that it is due to acidosis There is, consequently, a 
danger of confusing the two opposite conditions. They can, how- 
c\er, be distinguished after an examination of the urine. In acidosis 
there is an increased excretion of ammonia, produced in order to 
economise the ’‘fixed” alkalis of the blood, whereas in alkalosis the 
chief need being the riddance of these attacks, ammonia production 
is no longer required, and is. therefore, reduced to the smallest 
degree. The two conditions, acidosis and alkaliKis, are alike, too, 
in this — that acetone bodies may be present in the urine in either 
condition. In acidosis they are in part at least the cause of the 
condition; in alkalosis they are produced as a part of the com> 
pcDsatory mechanism which seeks to neutralise Uie excess of alkali. 
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Alkalosis, Ujch, may result citlier from an excess of 
alkali or from a decrease in COj. Tlie clinical conditions 
in ^^hic}l it may occur arc: — 

1. Excessive Ocerdosage tcUh Alkalis . — Tlie danger of 
this is small, except, perimps, in cases in ■\\luch the renal 
functions are impaired. Venables reports* seven cases of 
alkalosis follo^'ing the alkaline treatment of duodenal 
ulcer. One pelieut, a wale aged fdt> , wUo Uad suffered 
for a feu months from excessive vomiting, died comatose, 
lie became very depressed, complained of severe head- 
ache, of intolerable itching of the skin, and of complete 
anorexia; he sufTored a recurrence of vomiting, and uas 
extremely irritable. Tlic blood-urea uas almost qund- 
ruple<l (uas lliis a case of urcemia?]. Hardt and Rivers* 
relate a similar series of cases of toxicity. Alkalosis has 
resulted from the admuustration of so(iIiuin bicarbonate 
in cases of acidosis, especially uhen associated with poor 
renal function.* 

2. In Certain Gastric Disorders iihere Free HCl is 
Diminished . — For example, in cases of duodenal or gastric 
obstruction, either accompanied by copious vomiting or 
controlled by frequent invage of tbc stoinacli, bolli in- 
YoUing a constant loss of acid. The condition has Iwen 
produced experimentally by McCann.* 

3. In Hyperpneea dae to Increased Pulmonary Venlila- 
lion with Excessive Loss of COt — ^Alkalosis is accordingly 
found %Yhen there is a uanl of oxygen, ns in those living 
at liigh altitudes and in car}>on monoxide poisoning. 
It may follow prolonged immersion in hot water, in con- 
sequence of fbe byperpnota induced lo keep down the 
l)ody temperature, and it may be present in cases of high 
fe\ cr. In alkalosis the rise in tlie carbon dioxide combin- 
ing power of the blood may increase from a normal of 
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about 60 per cent to 120 per cent or even more, and 
tliere is a diminution in chlorides to nearly one-half 
of the normal The blood-urea is raised 

I ha^e only a shght experience with this condition, 
but I have no doubt that it has been overlooked m ni> 
earhest experience, and I should have remained unfamihar 
with it but for my colleague, Dr MacAdam The diffi- 
culty in its recogmtion is largely due to the resemblance 
v.hich tlic symptoms caused by it may bear to those 
present in acidosis It is to be feared m those cases 
where vomiting has been a long-continued and distress- 
ing feature before operation The chief symptom is 
vomitmg, which is both copious and frequent The 
stomach may be emptied of a large quantity of flmd and 
yet fin again very qmckly, for within an hour or two 
severe and prostrating vomiting may begin afresh, head- 
ache, generally occipital is severe and often throblung m 
character, and mtense dizziness occurs on the sbghte^ 
movement of the head, there is much pain in tlic bacL 
Numbness of tfie extremities appears early •with fociaj 
rigidity This is quickly followed b> tetany tbr 
characteristic spasm of feet and hands In the severer 
cases general convulsions may appear There is in- 
creased electrical excitabihty and Clivostck*s and Trous- 
seau’s signs are both present The patient after a penoi 
of imtabihty will drift into a comatose condition iinlf-f? 
the cause of the symptoms is rccogmsed 

The treatment consists m supplying fluid by the rf/> 
turn and subcutaneously, and by tlie mtravenous injec- 
tion of saline solution in quantities of from one io tvo 
pmts twice at least durmg the twenty four hours Therr 
IS a good deal of experience to show that a sahne mftjum 
produces only a temporary effect, an effect which nr*-)*.' 
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lasts for more than sLx to eight hours, and a repetition of 
the administration is therefore neccssar>', and is to be 
preferred to t!ic injection of a larger quantity on a single 
occasion. .V ^c^y dilute solution of hydrochloric acid, 
one teaspoonful to 10 ounces of water, may be given as 
a beverage, hut tiie frequency of the vomiting in the 
acute phase of the condition makes tliis of little value. 
With a Jutto lube in the stomach the fluid has a Iielter 
chance of absorption and may for a time bo given in 
larger quanlUies; the excess will escape by the tube. 

ClIOLELmilVSIS 

Evidence as to the high value of blood exonunation 
IS found also in cases of cholelilluasis and of gcnilo- 
urinarv tUseascs. The work of Dr. Cecilia Sliiskin aud 
of Mr. G. Collinson upon my cases of cliolelitliiasis has 
shewn that a knowledge of the cliolcslerol content is 
helpful in diagnosis. Tlic work of Dr. Mac/Vdam and 
Dr. Sliiskin* upon the cliolcstcrol content of the blood in 
gcnilo-urinar) sepsis has shewn liow significant a low 
value ina> be in demonstrating tlie need for the rehabili- 
tation of Die patient before an operation is undertaken. 
In such cases the determination of the hlood-urca is also 
of great importance II is not an extravagant claim to 
make for these methods that in many cases, perhaps even 
in a majority, they may prove a more reliable guide than 
the clinical sense of the surgeon. In the series of 80 
cases examined by MacAdam and Shiskin, tlicrc were 
18 witli h>q)ocliolesterola:mia, and of these 16 died of 
pvelonephritis; in only onc-haif of these cases “did the 
clinical opinion of the general condition of the patient 
contra-indicateoiwraDon.” A low cholesterol content and 
n large excess of hlood-urca indicate the need for delay 
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in operating and for the wise employment of all methods 
in repairing the damaged health of the patient. Among 
these methods are continuous slow drainage of the dis- 
tended bladder in cases of enlarged prostate, a dietary 
generous in carbohydrates, and the intravenous adminis- 
tration twice, or even tlirice, daily of normal saline solu- 
tion in quantities of one pint on each occasion. The direct 
transfusion of blood finds useful application here also. 

I have realised the possibility of augmenting the 
cholesterol content of the blood by transfusion; the in- 
crease is found to he out of all proportion to the cholesterol 
content of tlic transfused blood, and it would seem that 
there is a quick and lasting mobilisation of cholesterol 
from the storage deposits in the body of the recipient. 
This li>'pcrcliolesterola*mia indicates very probably a 
strengthened defence against infection. Perhaps no 
operation in surgery' shews so striking a dilTerencc be- 
tween procedures of haste, and of judiciously used delay, 
as the operation of suprapubic prostatectomy. 

POSTOPHR^TTVE RESULTS LV JAUNDICE 

One of llie most satisfactory results of the careful 
preparation of patients before operation has been seen 
in those who were jaundiced. Formerly such patients 
were not seldom denied the rcUef of surgery because of 
the grave risks attached to it, and no less an authority 
than J. B. Murphy advised against operation in cases of 
carcinoma of the head of the pancreas. One of the 
disasters which occurred after operation was unceasing 
leakage of blood from many vessels. On postmortem 
examinations large masses of blood were found in the 
peritoneal cavity, in the subperitoneal tissues, in and 
around the wound, after a great deal had been already 
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lost in llic dressings An examination of tlie blood 
shewed a delated coagulation time After a visit to 
Ivronekcr’s laboratory in Berne I began the administra- 
tion of on ahen scrum to all jaundiced patients, anti- 
diphlhcritic serum was first tned when needed in haste, 
after>vards frcshlN prepared rabbit's scrum gi\cn m doses 
of 20 c cm t>Mce or thrice repeated Blood examination 
before and after showed a reduction in the coagulation 
time It is supposed th it the prolonged coagulation time 
in jaundice maN be m part due to a reduction m the 
amount of calcium in the blood To reduce this penoil 
the admimslralioii of calcium cblondc b> the moutli nas 
first suggested b> AlraroUi Wright, but m> experience 
seemed to show Uiat httle or no good came from it An 
examination of tiic blood in a senes of 55 consecutive 
cases of cholelithiasis has shewn tint the calcium content 
is often high If the normal is assessed at 9 to 22 mg 
in 100 c cm of blood, 30 patients were found to have a 
calcium content of over 11 mg , 22 had n normal content, 
and 3 had a content below 9 mg , four of the patients 
were jaimdiccd, their blood calcium was 9 2, 0 6, 8 6, and 
8 1, respcclivclj If a diagram is made showing the 
cholesterol content of Uic blood in cholelithiasis it is 
found ncarlj to correspond with a similar diagram show- 
ing tlic calcium content, hypercalcicnua and hyper- 
cholestero!a:mia almost coincide To increase the calcium 
content IS not eas) A verj shght and a very transient 
cfiect IS produced by the or^ administration of a calcium 
salt, a very defimte and not so transient an effect is 
produced when 5 c c of a 10 per cent solution of calcium 
lactate is introduced into the veins, being m crjstalloid 
form the calaum is quickly excreted b> the hver cells 
and escapes mlo the bile To counteract the quickl) 
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DassinR stage ot calcium increase a repetition of the dose 
L three or four consecutive days, before and ^ter opera- 
tion, reduces the coagulation tune lyhen tins is most 
needed. (My chemical assistant, Mr. G. CoUinson, is re- 
sponsible for the estimations and for the dmgrim.) 

In iaundiced patients, or in patients in whom there 
is hepatic insufficiency (the tests for wWch are not Yerj' 
satisfactorjO, a <lirect transfusion of blood the into- 
venous administration of glucose, with or without a httle 
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Fig, 1. —Examination of the blood in cases of cholebthiasia to show the cholesterin 
and the calaum contents 


carbonate of soda, on two or three occasions, or con- 
tinuously, a very generous carbohydrate diet, and an 
abundance of fluid by the mouth, ^ help to lessen the 
dangers of operation. In such cases chloroform should 
never be ^ven, and as little ether used as possible. Local 
anajstliesia with gas and oxygen will often suffice; the 
surgeon, remembering that it is not bis comfort during 
the operation but the patient’s safely that coimts, does 
not ast for a complete relaxation of abdominal muscles. 

Vomiting is sometimes a distressing and a dangerous 
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s^THploin after operation It may bo due to mans 
causes, ndjnamic or obslruclne, it ma> be the 'warning 
s>mptoin of acidosis, it may occur in cases of urgent 
surger\ for acute penlonitis The moment that it ap- 
pears to be an> tiling more than tlie result of the an 
asthcUc the stomacli-tubc should be made read) Earl) 
evacuation of the stomach lUi a little la\ age ma") cliecl. 
the further de\clopmcnt the discomfort caused is anipl) 
compensated bj tlie rehef uluch soon follows If vomit- 
ing IS frequent, small amounts onl) bemg ejected, it is 
certain that the stomach is o^e^loaded, the tube ma> 
evacuate Xv> o or three pints of dark fluid There are times 
when it IS necessary to i^ash out llie stomach repeatedly 
In such cases I ha\ c found great ad\ outage from the Jutte 
lube passed llutuigh the nose The lube is very small, 
wcjgiilcd at the end, it is easily slipped down tlie noslnl 
and tlien swallowed It may he m tlie stomacli for di)8, 
and the c\acuation of fluid ma> be hastened llic ap 
plication of a s%nngo to the other end One great ad- 
vantage of It IS tliat the patient ino) dnnk copiousi) 
while tlic tuho lies in tlie stomach Tins is a veiy great 
relief to the patient and the excess of fluid trickles aw a) 
by the tube As Matas has shewn, in cases of lugli fever, 
iced water given generously causes the stomacli to act ns 
an icebag conv enicntlv pheed beneath the heart and ov er 
tlie aorta and vem cava I have found llic greatest help 
from this lulic on several occasions 

Conclusion 

M> thesis, then lo-<ld> is one with winch all will 
agree it is that surgery is not only n question of operat- 
ing The surgeon in the last generation has had im 
menst and unpreccdinled opporlunilv for researcli Of 
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tlicse he has not failed to avail himself. He has not only 
brought rehef to countless numbers of patients, but his 
investigations have created new know ledge, and have cor- 
rected old knowledge, as to tlie causes and conditions of 
disease. He has become very expert as a craftsman. 
But more than craftsmanship is needed. It is now his 
duty to concern himself with all relevant inquiries as to 
the condition of Ins patient before operation, to change 
those conditions to Jus patient's advantage, and to con- 
trol his patient after operation, in order that the safety 
and the permanent success of his operation may be en- 
sured. I foresee, tlierefore, a change, not only in the 
aspirations and in the labour of tlie surgeon, but in the 
methods by which lie is trained for his task. In my day 
far too much time was spent in anatomy, and a need- 
lessly intricate knowledge of some of its branches was 
required of us. The years of training might now bo 
profitably spent in learning more of pliysiology, bio- 
chemistry, pathology, and in saturating the surgeon in 
liis plastic years with the faith and tlic practice of the 
religion of research. Tlie science of surgery in days to 
come will be advanced by men trained in the methods and 
imbued with the spirit of experimental research, though 
it will no doubt continue to be practised to their profit 
by those who arc merely craftsmen. The surgeon is not 
simply the tool of other minds; he is not merely required 
to carry out the mechanical and routine details of a 
procedure the necessity for wliich, and the plan of wliich, 
otliers have decided. A life is entrusted to lus hands. 
It is for Jiim to safeguard it. It is ho who must finally 
decide when surgical treatment is needed, and what shall 
be its scope and application. It is he wlio must take 
pains so to prepare or to rehabilitate his patient that the 
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anxieties, the discomforts, and the perils shall fall as 
lightly as j)ossible upon one vho at the raoinenl is perhaps 
less than ever able to bear them. The surgeon may in 
some degree share his responsibilities with others, but the 
cliicf responsibility must always lie with liiin, and being 
liis must be exercised not only during the operation but 
also before, perhaps long before, and also after, perhaps 
long after, the operation is performed. The operation 
itself is hut one inchlent, no doubt the most dramatic, 
yet still only one in tlie long scries of events Mliich must 
stretch between illness and recover^'. The patient, pass- 
ing through the deep waters, may find them chill and 
bitter, but the thought of our labour in bis service, vhen 
the toilsome daj s arc ended, will lie as a glowing coal at 
his heart. 

* Tl)« Ilirvetan OraUoa (lcli>cred before the Atolical Soaciy of London oo 
OctoUr ll. 1926 Ilepnnted from The Laneet, 1926 n 709 


nert.neNC£9 

* Cuy'i llosptial fltporU 1923. Ixxv, 152 
« Arthtr JnL Mrd , 1923. juwi. ITI 
*iram!ion Joar Amer /l»«r . 1925, i, 671 

* Joof Utol Cfcmu, 1918. s*rv. 553 

* DriL Jour of Surg/ry 1925. ui 425 




JOHN B. MURPHY— SURGEON* 

“ The moral of the uhole story is lhu‘ that iw should do all Vial w can lo par- 
take of Virlae and Wtsdom in Ih i* life ** — Socratfs w speaking. 

This is a day of remembrance. We have come to- 
gether to do Jionour to one of the founders of this College, 
a great surgeon wliose loss \\e mourn. You have laid 
upon me the duty and the liigh privilege of offering in 
your name and in my own, and if I may for the moment 
assume a mder responsibility, in the name of all the 
surgeons of his time, a tribute to the illustrious memory 
of Dr. J. B. Murphy. 

John Benjamin Murphy was an arresting personalit>'. 
Even after the briefest intercourse with him there were 
few people who did not realise that he possessed a curious 
and subtle power of impressing a sense of his character 
upon them. His very handsome face, his tall, spare, 
almost gaunt Dgure, liis lugh-pitched and vibrant voice, 
his burning and quenchless enthusiasm for life in all its 
manifold activities, liis power of complete self-expression, 
all clamoured for notice, and caught and held the most 
eager attention. His outlook was grave and serious; he 
seemed always in earnest. The little quips and sallies, 
the friendly taunts, the provocations to repartee, the 
illuminating anecdote, which in the United States dis- 
tinguish the cordial intimacies of daily life, did not seem 
to play around him as freely as aroimd other men. Even 
in a crowded room of busy men, or when a debate was 
keen he would steal a few moments for a wliispered 
conversation, held aloof, on some topic that for the 
moment filled Ids thoughts. Among those who knew him 

5 £5 
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well he was admired and deep!) respected, ratJier tlian 
lo> ed Except to a \ cr> few he was not gemal or respon- 
sive in fnendslup His intellectual attainments were so 
considerable, and liis position in the judgment of his 
contemporaries so secure, llial jealousy hardly touched 
him, except perhaps m his earlier years and from a few 
among his seniors ^\hosc supremacy he challenged Such 
jealousy is pcrliaps the tribute panl to > outli for successful 
enterprise m thought or in action b> minds >\hich suffer 
from the allieroim of advancmg years We are reminded 
of the aphorism of Sir W alter Raleigh 

For whoso reaps renown above the rest 

Willi heaps of hole shall eurelj be opprcst 

Murph> %>as bejond question the greatest clinical 
tcnclier of his day IVo one m ho listened to him can ever 
forget the experience Before his audience arrived ho 
had c>er> thing Acr> carefully prepared, diagrams in 
order, microscopes read), the patients examined, and all 
rcletant htcraturo at his finger ends There he stood in 
tlic middle of tlie arcic, in the theatre, with his assistants 
and friends in the first row and the other benches pached 
to the roof witli eager students, or with medical men, 
who came again and again to Icam from him afresh As he 
began to speak one felt a strange sense of disappointment, 
and c\en of disma> For while tlie handsome face and 
upnglit figure were tlimgs of real bcnut>, the \oicc in 
wluch he began to speak was quite unpleasant It was 
harsh, e%cn raucous, high pitched, shrill, apt to wander 
into other keys It seemed strange that a man of Insli 
descent, and of so gracious and commanding a presence, 
should ha\c a \oice so lacking in softness, one wluch 
not onl> did not appeal, but nctuallj displeased and 
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almost repelled every listener. But as lie continued 
speaking the voice gradually ceased to distract, it became 
smoother, quieter, and more evenly pitched, and all 
thought of it was now lost in rapt attention to the matter. 
For things were happening even while one’s first emotions 
were roused. Questions were being asked and answered, 
often with great rapidity, then would come a pause, in 
which with marvellous directness and power the lesson 
to be learnt therefrom was driven jiome. The rally began 
again. A poor answer came, or an assistant responsible 
for the clinical notes had omitted to inquire upon some 
relevant point; raillery came in torrents, never ill- 
natured, never rancorous, but with just sufficient sting 
to leave a memory which would stimulate all future work. 
Tlie discussion \varmed imperceptibly; gradually the co- 
herent chain of argument lengthened, as link after link, 
forged under our eyes, newly appeared; slowly there 
come a sense of excitement; of impeDding revelation; all 
inquiry, all disclosure, all arguments, were leading up to 
something that v e now ached to learn. Old observations 
and ancient truths were taking on a new complexion; 
relations hitherto unsuspected were here declared and 
explained. The v hole intellectual mechanism underlying 
a great subject was being shewn both in detail and in all 
the majesty of many moving parts. Perhaps as we drew 
near to the end, wiien the whole story would he laid 
hare, a question barked at one of his audience would fail 
to be answered. With voice more clamorous, and almost 
menacing, with face strained and eager, with figure 
rcacliing fonvard and arm outstretched, he would hurl 
the question at others. Hearts beat faster, the spiritual 
anguish could hardly be borne. At last the answer would 
come, and after a final swift induction or brief summary, 
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^vIlen the clinical journey A\as over, wo sank back in 
happiness and mental repletion to wonder if Stevenson 
could really have been right when ho said, “It is a better 
thing to travel hopefully than to arrive,” for this journey 
had been Jiappy, though anxious enough, but the haven 
was n rest of tranquillity, and wonder and content. 

And then Miurphy would operate. Now' of operators 
there arc many types, and, like every other work of art, 
an operation is the expression ofa man’s temperament ami 
character. There ore still among us “hrillianl” operators, 
from whom I pray to he spared when my' hour has come. 
For them it is tlic mere quality of effort that counts. 
Their ideal of operative surgery is Bometliing swift and 
infinitely dcxlcrou.s, something to dazzle the beholder, 
and excite his wonder that such things can so bo done by 
human hands. Tltc body of a man is Uic plastic material 
in which an artist works, and no art is worthy of such a 
medium unless it has in it something of a sacrament. 
Surgery of the “hrillianl” kind is a desecration. Such art 
finds its proper scope in tricks w ith cards, in juggling with 
billiard balls, and nimble encounters with bowls of 
vanishing gold fish. But Murphy was of the tnie faith. 
He believed in safe and thorough work rather than in 
specious and hazardous hrilliancc. Ho was infinitely care- 
ful in preparation, and compared w ith many w as inclined 
to he slow ; but every step in every operation wlucli I ever 
saw him do was completed deliberately, accurately, once 
for a)L It led inevitably to the next step, without pause, 
without Iinstc; that step completed, another followed. 
“In sequent toil all forwards did contend.” And so wheu 
the end came, a review of the operation shewed no false 
move, no part left i/icomplcte, no chance of disaster; nl! 
was honest, safe, simple; it was modest rather than hril- 
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liant. During the whole operation Murphy talked, not 
wasting time, but expressing and explaining aloud the 
qmet, gentle, dexterous movements of his hands and the 
purposeful working of his mind. The operation over, 
he would draw his stool near to the front row of tlie 
benches, cross one leg over another, rest his elbow on his 
knee and talk, as only he in all the world could talk, of 
surgery in general, of this case in particular, of his faults, 
of any experiment made to clear a doubtful issue. In 
these quiet talks there was none of the earlier passion 
which had gleamed through him, and which, caught up 
by his audience, had made them throb and tremble ■with 
suspense or joy. In them all his former experience, all 
that ho had learnt by contact ■with men and books, all 
liis native ingenuity of mind, were now bountifully dis- 
played; the vast resources of the keenest surgical intellect 
of liis day were now disclosed, not with ostentation or 
with florid pride, but in such a quiet manner as to shew 
that he rejoiced in the privilege of sharing with others so 
many fascinating and wonderful things. If in answer to a 
request a little intellectual gift were made to him, it was 
welcomed with frank, almost boyish enthusiasm, and >vitli 
a delight and humility ob-riously genuine. 

Murphy as a writer and as a speaker was prolific. 
Whenever he spoke men made haste to hear liim. His 
audience, or so it always seemed to me, were often held 
back from quick appreciation. He was not like other 
men insJxmtJy aJ4Jhf4iye as an nraJor.. Yek as he devel- 
oped his argument, little by little, and step by step, the 
audience warmed to him, he interested them, he io- 
trigued tliem, he dominated them, he fired tJiem; intellec- 
tually he roused tliem to breathless interest; emotionally 
they were at times at tlie limit of self-control. No one 
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could bear to miss a ^\ord, and «hile Murphy spoke no 
man left his seat. For liis meaning Has conveyed in 
pellucid language, and though he might speak with Uie 
vehemence of raging conviction lus thought was never 
obscured in a smoko of words. Such an intellectual lode- 
stone w'os ho that appointments were missed and hunger 
and thirst and fatigue were forgotten. For while Murphy 
expounded his gosepl everything else seemed to fade in 
importance, o\crsliadowcd by tlic lessons which were 
now being learnt so eagerly. 

I often woiiderctl, as I listened, in what degree he 
resembled Lincoln. Tlic tall, gaunt frame, and the harsh 
and meagre and strident voice were the same. Murphy 
must have been one of the handsomest men of bis da) ; 
Lincohi’s features were haggard, plain, and homely, but 
his deep and glowing, sad, and tender eyes no man could 
forget. Murphy had no such command of language as 
Lincoln, certainly one of tlic greatest orators who lias 
c^er spoken our language. But in effect they must have 
l>cen alike. For they made cvcrylliing else seem common- 
place when the)' spoke, and they seemed to be delivering 
a message charged with truth and pregnant with con- 
fidence and hope. Lord Chaniwood in liis most excellent 
work on "Abraham Lincoln” writes of him: “Ilis voice 
when he first opened his mouth surprised and jarred upon 
the hearers with a horsli note of curiously high pilch. 
But it was tlic sort of oddity that arrests attention, and 
people's attention once caught was opt to bo held by the 
man's transparent canicstncss.” IIow exactly w'as tius 
the case with Murphy also! No one who heard Alurphy 
speak ever doubted his sincerity. One might not agree; 
one might indeed profoundly and confidently disagree 
with some statement he made, perhaps as though to 
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provoke a challenge^ for tliere was much in Murphy which 
justiGed his patronymic, and which discovered his an- 
cestry; but there was never a thought that Murphy 
himself was speaking other than his deep and tried con- 
viction. He never looked at truth askance or strangely. 
One who heard Lincoln speak at Peoria •wrote: “Beyond 
and above all skill was the overwhelming con-viction 
imposed upon the audience that the speaker himself was 
charged witli an irresistible and inspiring duty to lus 
felloAT-men.’* Sucli an impression was often felt by 
audiences "^rhile Murphy was addressing them. 

One thing Murphy lacked; in one respect he grievously 
failed. If we consider the qualities which go to the mak- 
ing of the greatest surgeons, a foremost place must always 
be conceded to the capacity to train great disciples. The 
teaching, the diligence, the general outlook upon surgery, 
and a Gnished technical skill can aU be drilled into the 
mind, and imposed upon the methods of an earnest 
student. But it is the inspiration, the lofty sense of a 
sacred mission worthy of all the best that is in you, the 
dedication with luunblest and fuUesl devotion to the cause 
of scientiGc truth, and of loyal service to mankind, that 
are awakened with a tlirill in great men by great teachers. 
It is here that Murphy fell short. He trained no one 
worthy to be bis successor; no evangelist who could carry 
into other clinics or to other countries some of his glow, 
his fervour, his complete devotion, or the full meaning of 
bis gospel. For this great omission there were perhaps 
some compensations. Tliere were few clinics in any part 
of the world in which something taught by Mmphy or 
inspired by him had not crept in and found a home. His 
name •was often on the lips of surgeons in all lands. His 
views impressed themselves on men’s minds. His methods 
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were closelj copied. But when Murphy laid Iiis mantle 
down there ^\ns no one ready and ^\orthy to take it up. 
\Micn c remember how the pupils of Turner, of Edia- 
burgh, became professors in most of the chairs of anatomy 
tliroughout the British Empire, how many men Billrotli 
trained to occupy A\ith great distinction the chairs of 
surgery in eastern Europe, liow Welch is the happy parent 
of a great school of pathologists trained by him, inspired 
by liim, and looking to him with reverent affection, ^'e 
caimot refrain from regret that some of the acolytes of 
Murpli) did not grow to the stature of High Priests. 

Year by Near Murphy grew in intellectual power and 
in the dominion be exercised over llic minds of men. A 
problem took on a different aspect if Murphy were 
engaged in it. He touched the common currency of 
surgical thought and changed it into gold. For no effort 
of Jus was meaningless or sterile, and all the powers of Ills 
mind and of his frail body were spent ungrudgingly in all 
his work. His well stocked library, and all new literature 
were searchwl for him, and dispatches made for his 
assimilation. He worked as all great men should work, 
with a clean desk. Ilis great powers were used for worthy 
purposes and in due season, nothing was wasted in mere 
hack work, for all tijal could be equally well done b> 
others was left for them to do. Yet all liis life lie o\er- 
workotl. He bad an inner restless spirit which dro>c 
him at full sfK'cd. He must work, and while at work 
there was oiil> one speed, llic liighcst ho could command. 
*T do not wish to linger after my work is done,”Iie said, 
eiwl it was, wl\at wigUt Uwe Iviaw aspaated frow. 

him. 

It is useless to wish that men posses.'Jcd of his qualities 
and capacities should \»sc ibcrasclves differently. A man 
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must do as Le must do. If -we think that Murphy by 
spending Iiimself ^^^th lavish extravagance might 
have prolonged his life anothta* ten years and so have 
achieved even greater results, to the benefit of all man- 
kind, we are pondering over one who was not Murphy, 
and who could not in those early fruitful years have 
been so avaricious for work, or have so generously poured 
forth the new truths of wliich he was at once botli parent 
and missionary. Our designs for another man’s life are 
but futile exercises of an imagination lacking in full xm- 
derstanding and adrift from realities. 

Such, then, was Murphy as I knew iiim. It is easy 
now to see how great a figure he was in the world of 
surgery of his day. ‘\^Tien all his work is reviewed, when 
not only its range, but the wonderful sincerity and the 
permanent and piercing accuracy of so large a part of 
it are considered; when we remember bis imequalJed 
gifts as teacher, his power of lucid exposition and of 
persuasive or coercive argument, liis devotion for many 
years at least to experimental research, it is no exaggera- 
tion, I think, to say of him that he w as the greatest surgeon 
of his time. Great men are lilted to their times and in 
many respects are a reflex of them. But as their times 
pass their work is seen in far perspective and may appear 
to shrink in significance. It may then seem to have lost 
all its originality, and boldness, and force, and we who 
stand afar off, untouched by the magnetism of a great 
personality, marvel at Jls influcajce in its owm day. Por 
there are few indeed who enjoy both celebrity and fame. 
“Mere talents are diy leaves, tossed up and dowm by gusts 
of passion and scattered and swept away; but genius lies 
on tlie bosom of Memory.** How then will it be with 
Murphy? Judged by tlie standard of his contemporaries 
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he ^^as an intellectual giant, but of %\liat stature will he 
be ^\hcn judged by the standard of liistor}’? May I ask 
you to bear ^\ith me ^vhiIc I pass briefly in review some 
of the main features of the progress of surgery os science 
and art, and tell the talc of some of the great men ^\ho ha> e 
laiwured in it, from earliest days up to the present time, 
so that at last ^^e may sec how Murphy stands and 
what figure he will make in the Great Procession. 

The earliest remains of man known to exist shew 
that tlic art of the surgeon was practised upon him 
^\Tierc>er skulls of the Neolithic period have l)ccn dis- 
covered the openings made in them by the trepan arc seen 
Dr. Marcel Badouin, in 1908, found within a tomb dis- 
covered by accident at Belleville the remains of 120 
human beings Eight of the skulls liad been trepanned, 
and the edges of the cut bones were smoothly healed o> cr, 
showing beyond doubt that llie patients survived the 
operation for periods long enough for this to bo full) 
accomplislicd. The disk of Imne rcraoed is supposed 
to have been worn os an amulet. The operation of tre- 
panning during the Neolithic |)criod, was also performed 
in England, in Northern Africa, tlic Canary Islands. 
Mexico, and in Peru. It is performed to-day by the 
nali\es of New Ireland, to the east of New Guinea, by 
methods and with results apparently similar to those of 
the NcoliUiic Age. Dr. RMman has presented to llic 
Boy ol College of Surgeons of England a group of five skulls, 
shewing the eflccts of the operation, tlie instrumenls 
by which it is there performed, and the dressings opph'cd 
to the w ound. And travellcra tell us that the operation is 
BtiU practised in tlie ancient way, so far as can be judged, 
by the Quichuas of Peru. Surgery is tlierefore as old an 
art os any. 
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Hippocrates as the first to gi\ e form and spirit to the 
practice of surgery His observations even when con- 
sidered with the fuller knowledge of toda> often bewilder 
us b} their accuracy, insight, and sagacity His clinica] 
methods judged b> our modem standards were broad- 
based and structurally sound He recogmzed not only 
the nobiht\ of the art of surgery, and the wortluness of 
its practitioners, but was well aware of the powerful 
influence which the craft must exert upon tlic science of 
medicine The divorce of band from brain uluch modem 
custom has worked hard to effect den^ ed neither sanction 
nor authority from any words of his As he deals with the 
oul^\ ard 8he^^ mg diseases his clinical method is ever>’w here 
the same He obser\ es, reflects, weighs, and judges, con- 
siders his fonner experience of the like or analogous con- 
ditions, he suggests or discovers a general truth, he lays 
dmsn prmciples for action, and he tells how the craftsman 
shall work If the power of wide and accurate general- 
isation be, as I beheve it to be, among the supremest 
accomphshments of the human mmd, then Hippocrates 
maj m truth be said to Iiavc had few rivals, if indeed he 
has had anv, among all those who in later times, and in all 
countries, have devoted themsehes to the science of 
medicine For b) his injunctions as to the method of en- 
quiry into the conditions of a patient suffering from any 
disease he lays dow n for the first tune the prmciples upon 
which inductive research is founded He is tlie parent 
not of medicine alone, hut of the mductive method as 
applicable to all branches of natural science It is a 
proud claim that the method found its first apphcation 
m tlic science of medicme 

His observations upon cerebral injuries were hardly 
bettered until our own da>, and man) of his instructions 
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he >vns an intcUeclual giant, but of what stature will he 
bo when judged by tlie standard of liistory? May I ash 
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of the main features of the pro^^TJSs of surgery as science 
and art, and tell the talc of some of tlie great men wlio have 
laboured in it, from earliest dajs up to the present lime, 
so that at last we may see Ijow Miirpliy stands and 
wlmt figure he will make in the Great Procession. 

The earliest remains of man known to exist shew 
that the art of the surgeon was practiscil upon him. 
Ufliercvcr skulls of the Neolithic period have been dis- 
covered the openings made in them by the trepan are seen. 
Dr. Marcel Badouin, in 1908, found within a tomb dis- 
covered by accident at Belleville the remains of 120 
human beings. Eight of the skulls had been trepanned, 
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showing beyond doubt that tlic patients survived the 
operation for periods long enough for this to ho fully 
accomplished. Tlie disk of Iwne removed is supposed 
to have liecn w om as an amulet. Tiic operation of tre- 
panning during the Neolithic ywriod, vvas also performed 
in England, in Northern Africa, the Canary Islands, 
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Royal College of Surgeons of England n group of five skulls, 
shewing the effects of the operation, the instnimcnLs 
by which it is tlicre performed, and the dressings nppliwl 
to the wound. And travellers tell us that the operation is 
still practised in the ancient way, so for as can he judged, 
by the Quichuas of Peru. Surgery is therefore as old an 
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Hippocrates as the first to give form and spirit to the 
practice of surgery. His observations even when con- 
sidered with the fuller knowledge of today often bewilder 
us by their accuracy, insight, and sagacity. His dinical 
methods judged by our modem standards were broad- 
based and structurally sound. He recognized not only 
the nobility of the art of surgery, and the wortliiness of 
its practitioners, but was well aware of the powerful 
influence wliich the craft must exert upon the science of 
medicine. The divorce of hand from brain which modem 
custom has w’orked hard to effect derived neither sanction 
nor authority from any words of lus. As he deals with the 
oulw ard shew'ing diseases his clmicaJ method is cveryw here 
the same. He obsen'es, reflects, wejgijs, and judges, con- 
siders his former experience of the like or analogous con- 
ditions; he suggests or discovers a goneral Irutlj; he lays 
down principles for action, and he tells how the craftsman 
shall work. K the power of wide and accurate general- 
isation be, as I believe it to be, among the supremest 
accoraplislunents of the human mind, then Hippocrates 
may in truth be said to have had few rivals, if indeed he 
has had any, among all those who in later times, and in all 
countries, liave devoted tliemselves to tlie science of 
medicine. For by his injunctions as to llie method of en- 
quiry into the conditions of a patient suffering from any 
disease he la^s down for the lust time the principles upon 
wliich inductive research is founded, lie is tlie parent 
not of medicine alone, but of the inductive method as 
applicable to all branches of natural science. It is a 
proud claim that the method found its first application 
in the science of medicine. 

His obser\'alions upon cerebral injuries were hardly 
bettered until our own day, and many of his instructions 
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as to their treatment cannot be neglected even now. lie 
notes the elTect of brain injuries upon the limbs of the 
opposite side. His orb. on fractures and dislocations has 
received praise from the greatest of critics. Ullr6 spoke 
of it os "the grandest surreal monument of antiquity," 
and considered that tlic truth of its principles os eternal. 
A century ago the most eminent of French surgeons, 
Dupujtrcn, published a %\ork on "Dislocations.” Mal- 
gaigne, whose familiar name justly carries great >\eight, 
judged that, in respect of its discussion of congenital dis- 
locations, the work of Hippocrates was the richer and more 
accurate. The discourse of Hippocrates on "Wounds," 
which I read once again in the early weeks of the War, 
seems to have, in more relations than one, a hearing upon 
our bitter experience of those roost grievous times. Certain 
it is that for fifteen lumdrcd ycarsaftcn\ards no tiling so apt 
was >rritten, by no one were the essential problems of 
wound tfcatmait so well understood. The dressings ap- 
plied to wounds, he tells us, were to be of new materials; 
water, if not clean and sweet, was to be boiled and strained 
licforc use; core of the surgeon’s hands and nails was 
thought most necessary. Oil and w'ine were the balsam 
for a bruised or dirty wound, or for one long neglected. 
TIic acCTirate apposition of the wound surfaces and the 
exclusion of air were means to secure rapid healing by 
“primary' intention," winch was clearly distinguished 
from "second intention." He dreaded amputation of a 
limb, cspecinlly near llie tnink: these operations to-day 
are in respect of their mortality still among the most lethal 
of all. As Sir John Tweedy has said., "Tlie directions 
which Hippocrates p'cs concerning the arrangements of 
Uie operating room, tlie placing of tlie patient, the jiositlon 
of the assistants, the disposition of tlic lighting, the care to 
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be taken of the surgeon’s hands, the need of ambidexter- 
ity, all indicate a careful and expenenced practitioner ” 
Hippocrates may count among lus greatest glories that he 
recognized the essential imity of mcdicme and surgery, or 
rather that he did not distinguish between them that he 
urged and practised the use of all means for tlie examina- 
tion of the patient, that he saw no degradation as did so 
many later ages m the use of a physician’s hands m the 
service of the mdividual patient, for whose welfare, as 
Anslotle said, all medicme exists And Ins system which 
embodied observation, reflection, judgment, all multiphed 
to make experience which shall decide right action, stands 
firm until ^s day He knew its difficulties for he tells us 
that “cxpenence is difficult, verification fallible, observa- 
tion long and costly, and occasion fleeting There is one 
gap, ho■ne^c^, a sigmficant one in Me^\ of my later con 
tcntion, m his method He did not put matters to the 
proof by way of experiment The experimental verifica- 
tion or demal of a suggested truth or the new ad\ entures 
m thought and action opened up bv this method were not 
for lum 

After Hippocrates we may take a long stnde m point of 
time to tlie da^s of Celsus who h\ed m the reign of 
Augustus Cresar It is intercsUng to remember that 
Celsus, the manuscript of whose work, “De Re Mcdicma,’ 
Witten about 30 A D , was discovered m 1443 in the 
Church of St Ambrose at Milan by Tliomas of Sezanne, 
often; ards Pope Nicholas V, was almost certainly not a 
physician He was a noble of the family of Comehi, who 
wrote works on medicme, agnculture, plulosophy, law, 
and the art of ;var, m the spinl of an interested amateur 
Tlie deep prejudice of the patricians against the adoption 
b> one of their class, of medicme as a profession was un- 
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conquerable And the internal mdencc in all his ^Tilings 
IS opposed to the view that be could ha> e practised as a 
ph^ sician , he mocks at the \ alue of me<hcine, and esteems 
the cmpincal methods of folk medicine as of equal interest 
and ^a!uc to the academic methods of Ins time He tells 
us that the true art of medicme hes in tlie correlation of 
theory and practice, the one guiding and controlhng the 
other, speculation should guide thought but not deter- 
mine practice References to surgical matters arc found 
in all the liooks, but Books VII and VIII are devoted 
exclusively to their consideration TIic great feature 
of these is that they record all the changes which had 
occurred in our art from the time of Hippocrates and 
especially mfonn us of the great attammenls of the 
Alcxandnan school m anatomy and surgery lie de- 
scribes wound treatment in detail arrest of liicmorrhagc 
in a wound ma> lie effected by packing and pressure or !>> 
the ligature, which finds tU first mention in his work 
Sutures are to be used to secure apposition of wound sur- 
faces and edges and, ns a dressing linen bandages arc to 
be soaked in w me, w ator, or v incgor He gives m sufficient 
dcUul a description of operations for the radical cure of 
inguinal and umbihcnl licrnia and for the first lime he 
refers to the removal of the testis ns allowing a firmer and 
more secure closure of the inguinal cnrnl Ho mentions 
lransluccnc> as a test for li>drocclp and descnlx's the 
tapping of dropsies He quotes a largo number of surgical 
authors but among them all onl> Ilipjxicratcs is known 
to us 

It 13 cv ident that bv tlie time of Cclsus the Iwundnrics 
of surgery had been sensibly enlarged, tliatold procedures 
had been liettcrcd, as m amputations and that manv new 
ones bnd licon devised But progress bad lK?en along 
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the old lines and was achieved hy the old methods He 
recorded the multiphcation and the mogmlication of old 
experiences rather than the revelation of new discoveries 
He it was who gave us the fulfillment of the promise of the 
Hippocratic methods 

But great as were these methods, and considerable as 
was the success attendmg their apphcation, there had 
been a slumber of the mtellectual and plulosoplncal 
aspects of medicme Hippocrates had united m his 
own person many diNcrgenl and opposmg tendencies, 
after lus death there was an acceptance of his teachmg by 
yarious sects, each adopting a part only, and dogmatism 
with its cramping tendencies crept m and the spirit of 
mvestigation died away There was need now of a 
philosopher ^vlth new vision, and the need was supphed 
by Galen Of Galen’s hfe and character we know much, 
for he was vain and ambitious, garrulous and verbose 
He was tramed and deeply versed m all the current 
philosophies A dream of lus father, Nikon, mterpreted 
as a vision from the God of medicme, decided his choice of 
a profession After the death of his father he wandered 
for nme years, studying m Connth, Smyrna, and especially 
Alexandria, which then attracted commerce and patients 
from all parts of the world His opportunities were great 
and his use of them unwearymg He wrote works on 
anatomical and physiological matters and attained 
even m these early years of his a reputation for wisdom and 
sagacity For four years he lived m Rome His learning, 
fiis mdustry, his fnendship >nth the great and the noble, 
brought bun high repute But the envy of his colleagues 
whicli he did much to provoke, w as his doivnfall and he 
fled in fear of lus hfe, to return on Uie mvitation of Marcus 
Aurchus, some tweKe years later But Galen’s chief 




so ADDHFSSES 0% SUllGJCM SUBJECTS 


claim to honour, an impcnslinblc one, is that he as the 
first of ph^-sicians to bring expenment to llio aid of 
medicme As Hippocrates was the parent of inductive 
method, 60 ivas Galen of the dcduclii c He was the first 
etpcrimcntal phj siologisl It vras lie irho first discovered 
and described tlio cranial nencs, and tlic sjinpalhetic 
nenous sjstcm he divided tlic spmal cord and produced 
paraplegia, ho severed tlie recurrent laryngeal nerve, and 
produced llie hoarseness and ophoma, winch arc the 
constant results of this injury He discovered the fimc- 
Uon of a muscle b> stud>ing the loss of power which fol- 
lowed its division He demonstrated the flow of urine 
from the kidncj to tlic bladder along the ureters, bv a 
senes of exiicnnicnts tlianwluch nothing to-day could lie 
more conclusive And he trembled at the vcr> edge of a 
great discover, wfien he wrote ‘ If you would kill an 
animal by cutting through a number of its large arteries 
you will find the veins becoming empty along with the 
arteries now tins could never occur if there were not 
anastomoses between them” Unliappilv cxpcnnicnt 
alone did not content bmi, nor cTpcnmont in dose alliance 
with clinical oliscrvatioa Jlis knowledge of anatomy, 
unsurpassed by any of bis» lime, did not keep him aloof 
from the wildest speculations in natural philosophy It is 
interesting to Icam from liun that the art of dissection w ns 
mamlv , if not wholly , confined to certain fanulies, among 
whom tradition and instruction give rise to n coife of 
dissectors The members of a famiK were, from llieir 
childhood exercised by thcir parents m dissccluig. just os 
famiharly ns in wnling and rcaduiig;. so that "tliiu-c w as no 
more fear of their forgettmg their anatomy tlian of for- 
getting their alphabet ’ 

Galen's di&secUons were confined to the IxkIics of 
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animals, and the facts so disco cred were applied by anal- 
ogy only to the bodies of men. If a physiological hy- 
pothesis charmed liim, his anatomical obsen^ations had to 
give way to it. His mind ran riot in speculation, often fan- 
tastic and far-fetched, but occasionally shewing a gleam 
of real insight, as, for example, in his belief that there 
was a close primary correspondence between the sexual 
organs of the male and female. But the evils were great 
and lasting. It was his rash conceits rather than the 
facts of his experiments, or liis sound anatomical know- 
ledge, and broad scientific purpose which were remem- 
bered, and indeed almost sanctified, by all men for a 
period of over one thousand years. Though he was the 
first of experimenters, he asserted that speculation should 
lead experience and he exalted a debased metaphysics to a 
hciglit exceeding tliat of strict and sober obsen'ation. 
In the times of intellectual stagnation in the Dark Ages 
tlie writings of Galen had an unequalled authority; and 
it was only by a notable independence that AbdoUalif 
dared to assert that anatomy was not to be learnt from 
books and that even Galen’s observations w'cre less to 
be trusted than the evidences of one’s o^vn senses. The 
result was the sterility and the abasement of medicine 
until the experimental methods were reWved by his direct 
intellectual descendant, William Har\ ey. 

In a rather different sense, and in a different scene, the 
great traditions of medicine were handed on by Avicenna, 
w&s ham ia HaUiaca about 980 A. D. It was through 
him that the works of Hippocrates and Galen became 
widely knowm through the East, and finally filtered back 
to Europe through the Arabs and Moors at a time when 
learning and culture had almost vanished. The Arabian 
mind was essentially concerned with compiling knowledge 
6 
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from all sources rnther Umn in initiating enquiry; and n 
groat and useful work, in this direction, was carried out 
liy them during tlic Iiriglilcsl days of tlic Saracen Empire. 
The modem uorld, indeed, owes mucJi to their careful 
preservation of knowlo<igc and their imiltiplicalion of 
copies of standard medical works, before llio era of print- 
ing; even thougii the science and art of medicine in itself 
did not, through their oflbrts, advance one step. In 
Avicemia we find a iiilnd as keen ns that of his great 
predecessors, vieuing the human l)ody and its nilnienls 
in his omi Avny, although numerous |>oinls of rcsemhlance 
to the uorks of Galen and Hippocrates are c\crywherc 
evident. He was not an experimenter so nnieh as a 
philosopher, and the powerof his mind over so many later 
centuries is prohahly toheattrilmtctl to his masterly grasp 
of all sciences ns well as of medicine and surgery. In the 
art of surgery' he can hani)> liavc attuinerl the skill of the 
great founder, as far ns can he judged Iiy the records in the 
Canon, We do not find all those oidcnccs of mnsterslnp 
in technique wliich shine so strongly through the writings 
of IIipi>ocratcs. As is clinraclcrislic of the Eastern to-day 
the knowledge wjiieh he possesserl and, to judge by the 
records of his successes, utilized with grent practical 
riTort. was of a dilTercul order, l)Olh intuitive and logical, 
but intuitive before logical. His skill in dealing with 
fundamental mathematical prohlorns is Imrdly surpassed 
at the present day, and in this rcsjiccl he has })<*cn almost 
the only instance of a great mind afiplying mathematical 
concepts to medicine and Riirgciy, up till the present era, 
■Of other writers before the sixteenth ccnliuy, il is not 
unfair to siiy that they all, or almost all, were merefy 
reconlers. cinwclopaxlists it may he, hut devoid of any 
spark of new thought or of wise generalisation. Tliey 
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preserved \\ ith reverence t!ic old tradition and the ancient 
knowledge, the> discussed every device, and, at intermin 
able len^h, the meanings of the old scriptures, they tor- 
tured new meanings out of old phrases, they were dili- 
gent in dressmg old words new, and their scholarship was 
judged by their ingenuity, or inOmte prohxit> , in so doing 

Tlie anatomists of the Middle Ages prepared the w ay 
of new enhghtenment The oldest treatise on anatomy 
conies from Eg>pt The papvrus dates probably from 
the reign of Tlmtmosis I, that is, from before tlic crossing 
of the Red Sea by the Israehtes It shews the heart with 
vessels proceechng from it — the bver, spleen, kidneys, ure- 
ters, and bladder The first of comparative anatomists 
was Anstotle The expedition of his pupil Alexander 
into Asia, wluch he accompanied ga> e him unprecedented 
opportunities for the stud> of man> animals the result 
of his work IS contained in several books The Grst 
dissections of the human bod\ were made b> Erasistratus 
and Heroplulus, of Alexandna Under the Ptolemies m 
Eg> pt were garnered aW the fading phdosopZiies and 
sciences, which amid tlie dissensions and distractions of 
life m Greece could no longer flourish there Alexandria 
then became the guardian and the host of ail tlie sciences 
and the literatures of the world It w as here, as we have 
seen that Galen learnt much of Ins anatomy 

After the darkness of succeeding centuries the first 
gleam of dawn was seen m the Um\ersily of Bologna 
For o\er one hmidrcd >cars it had been renoivned as a 
centre of scholastic knowledge, of hterature and of law 
Mondmus the father pf anatomj as he is alwa^s ac- 
claimed, lectured tliere between 1315 and 1325, and 
pubhcl> demonstrated the structures of the l>ody as dis- 
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clo'scd hy dissection. His descriptions are remarkable 
alike for their extent and their accuracy. The clmm has 
been made for him llml he went near to llie discovery of 
liie circulation of the blood, for he says that the lieart 
drives or transmits the blood to the lungs. Tuo cen- 
lurios later (151 1-156 1) svas bom the greatest of all 
anatomists, Andreas Vesalius, a nalhc of Bnisscls, n 
student of Louvain. Tiic diflicultics of performing dis- 
sections ^^c^c so great in France tliat he went to Italy 
for freer and larger opportunities. “My study of an- 
atomy," he sa>s, “would never ha\e succeeded hod I, 
when working at medicine in Paris, l>cen willing that the 
viscera should be merely slicwn to me and to my fellow - 
students at one or another {niblic dissection, by wholly 
unskilled barbers, and that in the most supcr/lcial way. 
I had to put my o'vn hand to the business.” Wlien 
twenty -one >ears of age he was asked to lecture at the 
Uni\crsity of Padua. Ills original oddilions to llic 
science of anatomy were numerous and of tlie highest 
imiwrtancc. He swept awaj muchoflJicold “analogicol” 
anatomy, the sumiiscs and the errors, lioaiw' w ilh age, and 
sanctific<l by their free acceptance by a nniUilude of 
nutliors in tlie centuries after Galen formulalcd them. 
His work on anatomy is adorned witli illustrations wluch 
for I>cauty of design and accurac> of execution have never 
been surpassed, indeed, I tliink not equalled, since they 
were published. It is said that tlic figures were drawn by 
Titian. Cuvier remarks that if lliis be not true they 
must at least l>c tlie work of his most dlstinguislicd 
pupils. But Vesalius did somcUiing more than all tills. 
He was the first imitator of Galen in experimental work, 
and though he did little enough, it was sufficient to show- 
that the mctliod was not utterly forgotten. He was the 
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forenumer of tliose distinguished Italian anatomists who 
may share with him the credit for the creation of the 
science of anatomy, of Eustachius, of Fallopius, who in his 
short life labored to great ends, and of Fabricius, his 
successor in the chair of anatomy and surgery of Padua, 
among w'hose pupils was William Harx'ej'. The presence 
of folds in the interior of some veins had been noted by 
Sylvius and Vesalius and others, and those of the vena 
az>'gos were particularly described by Canani in 1547, 
but it was Fabricius who recognized the existence of 
valves throughout the venous system and wlio obser\'ed 
that they were all turned towards the heart. 

Harvey had been attracted by the fame of Fabricius to 
Padua, at a time when Galileo was teaching and was en- 
gaging in those methodical researches whose inQuences 
have lasted to our own day. Harvey said of himself that 
he felt it in some sort criminal to call in question doctrines 
that had descended through a long succession of ages and 
carried the authority of ancients, but he “appealed unto 
Nature that bowed to no antiquity, and was of still liigher 
authority than the ancients.” It was at the instigation of 
Fabricius that Harvey undertook by experiment to dis- 
cover the function of the valves in the venous system, and 
in the year of Shakespeare’s death those experiments 
whose end was to bring about the greatest discovery in 
tlie history of medicine were begun. The discovery had 
almost been made by half a dozen of bis predecessors who 
appeared to have stood upon its very brink. As Cuvier 
says, we are often on the edge of discovery without sus- 
pecting it. There can be little doubt that the pulmonary 
circulation had been recognised by the unhappy Servetus, 
who, with his works, was burned as a heretic at Geneva 
in 1553 by Calvin. 
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In 1559, a pupil of Vcsalius at Padua, Realdus Colum- 
bus, may be said to linvc suggested tlic existence of this 
circulation by inductive reasoning, but to ingenious 
speculation the minds of men \vcrc hardened. It ^^as 
open demonstration and proof that ncre needed to' press 
home an opinion so contrary to all accepted teaching. 

A disco\er 5 ’ is rarely, if ever, n sudden achiocmenl, 
nor IS it the nork of one man; a long series of ohsen'alions. 
cad) in turn rccci\cd in doubt and discussed in hostility, 
arc familiarized b) lime, and lead at last to the gradual 
disclosure of the truth. Harvey’s disco cry nns finalK 
due to Ills application of the experimental method of 
Archimedes and Galen to a problem of whicl» many of 
the factors x\crc already Known; or, as he himself tells us, 
the circulation of the blood was held to be completely 
domonstmlctl l)> experiment, obscrx’nlion, and ocular 
inspection against all force and array of argument, lie 
writes: “When I first ga>c in> mind to vivisections, ns a 
means of disco\cring tlie motions and uses of the heart, 
and sought to <Iis('o\cr these from actual inspection and 
not from the writings of others, I found the task so tnily 
arduous, so full of difncultics. that 1 was almost tempted 
to think with Fracastorius, that the motion of Uic heart 
was only to be con)prchendcd by Gml. ... At length, 
and b> using greater and daily diligence, baxing frequent 
recourse to xiMscclions, cinplojing a \nricly of animals 
for the purjwse, and collecting numerous ohserx ntlons, I 
thought that I liad attained to the truth.” 

The reception of this discovery was generous at home; 
tardx and reluclnnl, or 0 |>enly hostile abroad. But it 
was e\cr\wJierc eager!) and holly discussed. Hnn'ey 
says: ‘‘But scarce an hour has passed since the birthday 
of the circulation of the blood that I ha\c not heard some- 
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tiling for good and for cmI said of this m) discovery 
Some abuse it as a feeble infant, and yet unnorthy to 
have seen the light, others again tliink the banthng de- 
serves to be chenshed and cared for Tliese oppo^ it 
with much ado, those patronize it with abundant com- 
mendation ” 

Hiolan, distmguislied as on anatomist, and professor at 
the College de France, demed and derided it What 
Harve> felt of llie opposition may be leamt from lus 
reply to a friend who urged upon him the pubhcation of 
his later work, De Generaiione Animahum “And would 
\cm advise me to quit the tranquilhty of tius haven, 
vvherem 1 now calmly spend m> da>s, and again commit 
mvself to the uiifaitiLful ocean? You are not ignorant 
how great troubles my lucubrations, formerl> published, 
have raised Belter it is certainly, at some lime, to en- 
deav our to grow wise at home in priv ate Ilian b> the hast> 
divulgation of such Ihmgs to the knowledge whereof >ou 
have attamed with vast labour, to stir up tempests that 
may depriv e ) ou of v our leisure and quiet for the future ” 
Nevertheless, compensations and rewards came to him in 
full measure and he had the satisfaction of hvmg to 
see the general acceptance of lus discoveries This dis- 
covery, as Wliewell said, imphed tlie usual conditions, 
distmct general notions, careful observation of manv 
facts, and the mental act of bnnging together these 
elements of truth Bovie wtoIc “1 remember that when 
f asked our famous ffarvey what were the thmgs that 
induced him to think of a circulation of the blood, he 
answered me that when he look notice that the valves m 
the V ems of so manv parts of the bodv were so placed that 
thej gave a free passage to the blood toward the heart, 
but opposed tlie passage of the venal blood the contrary 
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to add to former inventions.” He won for surgery' and 
for those v>ho practised the craft in France a place they 
had never before attained. 

Surgery nas still lacking its firm foimdation in patho- 
logical anatomy. This was to be built by Morgagni and 
John Hunter, and by many otliei^ taught and inspired b> 
them. The tireless industry, unwearying care, and pro- 
found sagacity of John Hunter gave to an art that nas 
largely empirical a u arrant based upon a sound knowledge 
of morbid processes in all tissues. He was obsen'er, 
investigator, collector, in each capacity without a rival. 
He was unceasing in his search for truth b> way of ev- 
periment. ‘‘Don’t think, tty the experiment,” he urged 
lus pupil Jenner. In his own person be did both su- 
premely well. His disregard of tlie wTilten word was 
deplorable no doubt, but refresliing after so much barren 
speculation among Ids forenmners ”1 am not a reader 
of books,” he said; and again. ‘‘I beheve notlung I have 
not seen and observ'ed mvsclf.” His rebuff to one who 
accused him of ignorance of the classics is famous: “Jesse 
Foot accuses me of not understanding tlie dead languages, 
but I could teach liim that on the dead body which lie 
never knew in any language, dead or living.” Often he 
recounts the details of an experiment, but leaves us to 
draw the conclusion. He changed the whole spiritof prac- 
tice and placed knowledge on the throne of authority. 
The day was gone forever when a pure and dangerous em- 
piricism could be practised; surgery became a science and 
its craft a rational procetlore. The museum, wliicli he 
founded and which still bears his name in the Royal Col- 
lege of Surgeons of England, is unsurpassed in all tJie 
world, and his own specimens are still to he seen to bear 
witness to his incomparable services to pathological 
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anatomy. For Morgagni no praise can be too high. His 
letters may be read to-day with dehglit; though his know- 
ledge of disease is, in the modem view, often steeped in 
raediajvalism, his long array of facts and of relevant in- 
stances, lus description of morbid parts, his accurate and 
searching generalisations arc among the greatest contri- 
butions to medical literature in all the ages. 

Such ^\as the progress of surgery up to tlie early years 
of the nineteenth century. TJie discovery of the anaes- 
thetic properties of ether and chloroform completely 
changed the possibilities of the range of application of 
surgery to morbid conditions and enlarged also the scope 
of experimental work upon animals. But in every direc- 
tion the surgeon’s work was hampered and frustrated by 
the occurrence of infection and all its dire consequences, 
in the majority of the wounds inflicted. It was for Lister 
that the world was waiting and liis cormng clianged every- 
thing. For, as Carlyle said, “The great man w as alw ays as 
lightning out of Heaven: the rest of men w’aited for liim 
like fuel, and then tlicy too would flame.” 

Lister, as every one knows, introduced the antiseptic 
s\’stcm into surgeiy . Before liis lime the wounds inflicted 
by the surgeon, or those received in civil life as in cases of 
compound fracture, became septic almost as a matter of 
course. The decomposition of the woimd discharges was 
formerly held to be due to contact with the oxygen of the 
air. Lister recognised that the investigations of many 
obsen’ers, ending with Pasteur, which shewed that fer- 
mentative and putrefactive processes depended upon 
minute organisms, were applicable in surgical work also. 
In the year 1836, a French observer, G. Latour, had 
pointed out that the tiny particles of which yeast was 
composed were capable of multiplication, that they were 
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m fact alive, and that it 'R'as by thear propagation that the 
change known as fermentation, the change of sugar mto 
alcohol, was produced Both Latour and T Schwann 
shewed that this process could be suppressed by the 
apphcation of heat to the yeast Schwann, especially, 
called attention to the fact that the putrefaction of 
organic substances was due to these minute hvmg bodies, 
and that putrefaction and fermentation were essentially 
one Tlie weighty authority of Liebig was opposed to tins 
view, and Helmholtz, after a time of wavermg, finally 
ranged himself against Schwann It was m 1C56 that 
Pasteur began tlie senes of expenments whicli demon- 
strated fin^y that micro-organisms were the cause of 
fermentation and of putrefaction, and that for each form 
of fermentation studied by bun — yeast fermentation, 
lactic acid fermentation butync acid fermentation — there 
was one specific cause, and only one 

Lister had long been working on the problem of m- 
flammation and of the decomposition of wound discharges 
When, therefore, early in 1865 he read of the work of 
Pasteur his mmd was prepared to receive the new evidence 
and to put it to the proof m the treatment of surgical 
cases It IS impossible for us now to reahse the lioirors 
and the mortahty attached to surgical work at the period 
when Pasteur’s papers were wnlten In almost every 
case the discharge from a wound imderwent putrefaction , 
inflamm ation of varymg degrees of severity attacked the 
wounds, pus poured from their surfaces, and hospital 
gangrene, erysipelas, and pyaimia the most desperate 
form of blood-poisomng, followed witb ternble freguency 
The clean heahng of a wound by “first mtention” rarely 
occurred A surgeon was more than content, he was 
eager and gratified, to see a thick creamy discharge of 
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“laudable pus” from the surfaces of a wound. Very 
few operations ere performed, and then, as a general rule, 
only in cases where death or extreme disability was other- 
xvise certain. Limbs were amputated when smashed, or 
diseased as to he wortlilcss and dangerous; the mortality 
from amputations varied from 40 to 50 per cent. In 
Lister’s hands, up to the year 1865, in 15 cases of excision 
of the >vrist-joint by his o^m method, 6 patients suffered 
from hospital gangrene and 1 died from pyaemia. Volk- 
mann, one of the earliest of Lister’s disciples, had results 
so ghastly that he decided to close liis hospital altogether 
for some months- Lister's own account of his wards at 
Glasgow is disturbing and distressing even to-day. The 
most vigorous and robust patients were s^vept away after 
the most trifling injuries or operations, and septic diseases 
were so frequent and so deadly that the very name of 
hospital was dreaded by every sufferer. John Bell, a 
great surgeon, spoke of the hospital as a “house of 
death.” 

In the paper which Lister had read, Pasteur asserted 
tiial “the most far-reaching of my researches is simple 
enough, it is that putrefaction is produced by living 
ferments.” He asserted that the oxygen of the air was 
not the cause of putrefaction, as everyone hitherto had 
supposed; that indeed some of the causes of decomposi- 
tion could thrive only in Uic absence of oxygen. This ob- 
servation, ■which distinguishes “aerobic” from “anaerobic” 
organisms, is of the first importance. Lister at once 
realised the significance of this work in connection with 
the changes occurring in wound discharges and on wound 
surfaces. In 1867 be >vrote: “WTien it had been shewn 
by tlie researclies of Pasteur that the septic property' of 
the atmosphere depended not on the oxygen or any 
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gaseous constituent, but on minute organisms suspended 
in it, wincli owed their energy to their vitaht>, it oc- 
curred to me that decomposition m the injured part 
might be avoided, ithout excluding tlie air, by applying 
as a tlressmg some material capable of destroymg the life 
of the floating particles ” He proceeded to make trial 
of the h> pothesis in lus o\vn work At this time he had 
heard also of the experiments made at Carhsle m the 
disinfection and dcodonsation of sewage by German 
creosote, a crude form of carbohe acid The administra- 
tion ol a very small proportion of tlus substance not only 
pre\ ented all odour from the lands irrigated, but destroyed 
the entozoa which usually infest cattle fed upon such 
pastures Tlus was the preparation lie decided, after 
tiying clilorido of zinc and the sulplulcs, to rely upon in 
his earl) trials 

Among surgical cases then, as now, the sharpest 
distinction was drawn between simple and compound 
fractures, between fractures, that is, where the soft parts 
are almost imhurl and the skin unwounded, and frac 
tures m which a woimd tlwoiigb the skin and soft tissues 
reaches the broken ends of bone In simple fractures, hfc 
w as rarel) or ne'v er in jeopardy in compound fractures 
putrefaction of wound discharges occurred, septic proc- 
esses became rampant and the mortahty was high “The 
frequenc) of disastrous consequences m compound frac 
tures, contrasted with the complete immunity from danger 
to life or limb in simple fracture, is one of the most 
sinking as well os melancliol) facts m surgical practice ” 
These w ere the opening words of Lister’s first paper on the 
“new methods" in the Lancet in 1B67 The first trial 
of tlus method proved disastrous, owing to improper 
management, but the second attempt, on August 12, 
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1865, proved perfectly satisfactory, and was followed hy 
others which more than realised Lister’s most sanguine 
expectations. Compound fractures liealed and united as 
easily and quickly, and almost as safely, as simple frac- 
tures. The method proved by so stern a trial was soon 
applied to cases of clironic abscess, and by degree to opera- 
tion wounds. In one of Jiis earlier papers Lister wrote: 
“Admitting then the truth of the germ theory and pro- 
ceeding in accordance with it, we must when dealing with 
any case destroy, in the first instance, once for all any 
septic organisms which may exist within the parts con- 
cerned, and after tliia is done our cITorts must be directed 
to the prevention of the entrance of others into it." This 
statement shows tliat Lister laid dowT) the two essential 
principles of antiseptic system, the propliylactic and the 
therapeutic. 

Lister’s w'ork, it is evident, was the result of research 
carried out both by the inductive and by tlie deductive 
method, and tested and confirmed by many experiments. 
He combined in full measure the wide, patient, penetrat- 
ing enquirj', tlic comprehensive generalisation, and the 
sound wisdom of the method of Hippocrates, with the de- 
mand for experimental illumination or proof afforded by 
the method of Galen, of Bacon, and of Harvey. He com- 
bined in his own w ork the l>est of all the schools, and it w as 
no accident that the greatest of all discoveries relating to 
the science and the art of surgery was made by him. 

If a man’s survfccs Co fufmanrCy are Che sCanrfartC by 
which w e measure his value, then Lister may he counted as 
perhaps the greatest man the world has ever produced. 
For he has been tlic means of abolishing, or assuaging, 
the sufferings of men and women to a degree wliich is 
quite incalculable, and, as I said of liim years ago, he has 
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been the means of saMng more lives than all the wars of 
all the ages have tlirown away 

As the result of Lister a work the way was cleared for 
an immense and immediate advance m surgical practice, 
and for an extension mto regions that before had been 
domed even to the most mtrepid surgical adventure 
The result is known to all tlie world Diseases which were 
beyond the reach of any are now ■withm the grasp of aU 
surgeons Operations whose mortahty even twenty -fi\e 
years ago was so heavy as to be almost prohibitive are 
now performed with a frequency and with a degree of 
safety which never cease to excite our wonder But Lis- 
ter s work did something else it shewed liow research 
for the future must be conducted if our progress were to 
be both enterprising and safe It shewed that cbmeal 
research and experiment must forever run together 
The achievements of clmical research have been 
gigantic smee Lister’s day The safety which he brought 
mto all our work result^ m an advancement, htlle by 
httle, of the attack upon the diseases of mtemal organs, 
and it exercised m consequence a very powerful .germmal 
mlluence upon internal raedicme If our knowledge of 
the disease of the abdominal viscera of thirty years ago 
IS compared with that of to-day the truth of this statement 
will appear In connection with the diseases of the gall- 
bladder and bile-ducts the work of Courvoisier pubhshed 
in 1890 IS a complete record it is, indeed, one of the most 
monumental works ever produced in surgical hterature 
Wliat was known then, m comparison with now? Nothmg 
of the earfy symptoms of gaff stones, of the refation be- 
tween them and visceral and other infections, nothmg 
of the symptoms due to tlie impaction of stones m one or 
other of the ducts, almost nothing of the possibihties of 
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safe relief by surgerj Lister’s work has not only been 
the means of rebef to the patient in bis agony, but has 
been the instrument b> which our oi^ti most prolific en- 
quiries mto the svmptoraatology, etiology, and, m no m- 
significant degree, the pathology of tins disease has been 
made Of gaslnc ulcer, as dislmguished from cancer of 
the stomach, our knowledge thirty years ago ^^as trivial 
compared mtli what it is to-day Much of the teachmg 
of those days is not confirmed by the surgical enqmnea 
of to-da\ , and it is now I suppose admitted umversally 
that unless the physician is guided by the principles of 
diagnosis discovered b\ tlic surgeon and tlie radiographer 
he will stray wide from the patli of truth So, too, of 
duodenal ulcer, our present knowledge of which is due 
entirely to the clinical research made possible by safe 
surgery And the list nught lie greall> extended Much 
more remains to be done We arc onlv on the threshold 
of our enquiries as to the complementary action of one 
organ upon another of the relations, for example of 
the pancreas, spleen, and ii\er to each other, and of all 
or any of these to parts, or to the whole of the ahmentary 
canal, and to the organs possessed only of an mtemal 
secretion Chnical research mvohes and imphcs the 
fullest enquiry into the detailed character of all present 
symptoms, tlie most scarclung pursuit after those earliest 
departures from smooth and normal action winch observa- 
tion can discover, the correlation of all these with the 
manifest changes observed at all stages in the several 
organs during operations upon anj of them Wien all 
tins knowledge has slowly and patiently been garnered, 
then the method of experiment must be used to carry our 
cnqmrics still further, and to help us to answ er the ques 
tion “How do these tiungs happen? ’ Chnical research 
7 
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AviU tell us of the changes m other organs associated ^Tlth 
the one to which our mam enqmry is directed, but a 
process of detluction and an enquiry by eicperiment are 
necessary before we can disclose the sequence of c\ ents 
which culminate at last m the disease we set out to study 
The clmical research is, bc> ond question, the more arduous 
The factors which enter mto it are so many, so vanable, 
so impressed by the changmg conditions and moods and 
circumstances of the patient that only the most inde- 
fatigable patience and the most trained capacit> can help 
to resolve the matter mto simple terms, to dissociate 
what may be an mfimtely complex groupmg of many 
facts before we can rearrange them in appropnate se- 
quence of process or of time We must discover tlie “usual 
conditions,” obtain our general notions, observe carefully 
a multitude of facts, arrange them in orderly fashion, 
employ the mental act which will bring them together 
as elements in a great truth Wlicn this is done, and only 
when this is done can llie deductive method of Galen 
be emplojed to fullest advantage Expenraental re- 
search IS not so ballUng a task Great ingenmty m the 
devismg of experiments may be found m the supreme 
masters Paw low, Almroth Wright, and a ver> few others 
But each experiment often contams onh the one question 
to wluch the answer is sought Tlie answer is “)es’ or 
“no,” or is expressed in simple terms, and it is free from 
those infin ite perplexities and changing proportions which 
distinguish the answer given to any enqmry, even the 
simplest, m the method of clmical research ^\^^en m a 
simple expenment tlie answer is given, a new problem may 
arise suggesting a furtlier expenment Thus a chain of 
expenments ma> develop, each of wluch ansivers not only 
its own question, but contributes m its own degree to the 
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final ansn er embracing the entire sequence of ejqjenments 
The single eoqieriment may be simple But m respect of a 
senes, each member of ■which is dependent upon its 
predecessor, and provokes its successor, and all of "which 
lUummate or decide some problem suggested by chmcal 
research, nothmg has been done in surgery comparable 
to that which m chemistry has been aclueved by Fisher 
and Abderhalden 

These bnef glimpses at the progress of surgery shew 
that its epochs may be considered as three m number 

In the first and longest the •wnlmgs of Hippocrates 
and Galen were regarded as an inspired gospel By them 
the mmds of men were held captive and their imagmation 
enslaved, and every new adventure m lliought or action 
suppressed or cramped To seek m them for knowledge 
was all the effort of every man Wliat was wntten m 
them was truth, what was outside them rank heresy 
Where the meaning was not as plam as day the most 
endless enquiry and discussion ensued Tlie controversies 
\>hich then shook the mtelleclual world to its very founda- 
tion are seen now to be only laughable, both m their 
methods and m their quaint decisions In later ages to 
challenge the truth or the final revelation of any teaching 
of Galen’s was almost blasphemous, and it reqmred a rare 
and reckless courage to say, as did Henry of MondeviJle, 
“God did not surcl> exliaust all his creative power m 
makmg Galen ” Tlie prophets and seers, who httle by 
httle, and with \ cr^ needful caution, led the world through 
this black night, death’s second self, mlo the dawn, were 
the analonust Mondinus, Vesahus, Fabncius Fallopius, 
and others B> their work the assertions of the old 
scriptures could be openly gauged In gross anatomy a 
structure stands out for all to see If Galen’s teaching 
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denied the truth disclosed by dissection, it was most gently 
and tentatively refuted, heretical and perilous as such a 
work might be And as normal anatomy grew it was 
jomed by morbid anatomy, and at last came Morgagm 
and Hunter They established the second great era in 
which the pathology of the dead was studied with a 
i\ealth of care and mexhauslible patience The gross 
lesions of morbid anatomy, and even many that were 
recondite and remote, were exommed, desenbed, dis- 
cussed, and arranged in due order by a mighty succession 
of able men, whose work to-day we too hghtly neglect 
Clinical medicine and surgery were dominated by the 
knowledge of the morbid processes discovered m this tune 
Symptoms were correlated with the signs found upon the 
postmortem table and upon the shelves of museums 
Climcal histones were largely devoted to termmal con- 
ditions, for It was only these that brought a patient to a 
hospital where he dictl, and where an autopsy could be 
made But patients do not die m liospital from the dis- 
eases from which they suffer long durmg life And m 
consequence severe hmilalions were set to our knowledge 
of disease of all kinds 

Lister’s vork made possible the tlurd era which de- 
pended for its sivift and notable ad\ance upon a study of 
the pathology of the hvmg, upon a study, that is, of 
morbid processes m their course rather than when their 
race was fully run By muUiplymg observations made 
durmg operations w e learnt, httle by bttle, how to cap- 
ture a genera! truth from a senes of mdividual examples 
By slow degrees and quite grudgingly it was admitted 
that termmal manifestations of disease and the advanced 
ravages of morbid anatomy did not constitute nil incdi- 
cine, that earlier symptoms were to be referred to earber 
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changes in organs exposed during the course of operations 
And tlicso changes and symptoms we now reahse arc 
themselves but late evidence of disease, still earlier mam- 
festations of aberrant action are hemg sought patiently 
and with a success that holds increasmg hope for future 

During all these three penods, through Galen, Vesahus, 
Harvey, Bacon, Hunter, Lister, there has run a vem of 
experimental ^orh, testmg hypothesis and discovermg 
new truths Smee Lister’s day there has been a steadily 
mcreasing recogmtion of the value of such ^>ork and of 
the urgent necessity of contmuing it, of enlarging its field 
60 that it may be coterminous with medicme itself We 
are, indeed, newly entered upon another stage, the stage 
of combined research, in which clinical observation, m- 
ductive and deductive processes of reasonmg, and ex- 
perimental enquiry ore linked together In its progress, 
so far, the work of a few men stands out as of the utmost 
significance Horsley’s work upon myxoedema, cretinism, 
and on the functions of the thyroid gland, Feirier’s, 
Macew cn’s, and Horsley’s researches upon cerebral affec- 
tions and cerebral locahsation, Senn’s work upon tlie 
pancreas and upon the intestmes, Kocher’s work upon 
cerebral compression and upon the thyroid gland , Crile’s 
work upon shock and upon blood transfusion, and Harvey 
Cushmg’s work upon diseases of the bram and the pitui- 
tary gland Smee Lister nd all operations upon man and 
upon ammafs of their former terrors, many surgeons have 
turned to ex-penment m order to perfect and to illustrate 
theu- oira work, to test an hypothesis, to search for new 
procedures, or to discoxcr on explanation of climcal 
phenomena whose meaning was difficult to unravel In 
recent days few men have displayed so vast a range of 
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clinical interests, so keen a zest for relevant experimental 
enquiry, so logical a mind, sucli frank intellectual honesty 
as Murphy. He may justly be ranked as one of the 
earliest and one of the greatest exponents of the method of 
combined research. 

Murphy’s fimt work to attract the attention of all 
surgeons was that which led him to devise and to perfect 
the most exquisite surgical implement that has ever been 
invented, “Murphy’s button.” Up to the time at which 
experimental work on the anastomosis of hollow abdominal 
viscera was begim by Senn, Murphy, and others, tlie 
method of securing union was difficult, tedious, and un- 
safe. I well rememljer to have seen the operation of 
“pylorectomy” done in the year 1889. A very niggardly 
removal of a small “prepyloric” carcinoma was made, and 
the cut end of the duodenum was united to a part of tlie 
divided end of the stomach after the first method of Bill- 
roth. We counted over two hundred sutures used to 
effect the junction. Each suture was of silk; for each the 
needle was separately tlireaded, the suture passed, tied, 
and cut; a wearisome total of movements of the surgeon 
and bis assistants, involving a great expenditure of time. 
No wonder the surgeons searched for simpler methods. 
Seim’s bone plates, tlie first mechanical apparatus to 
assist in an anastomosis, were ingenious instruments not 
very easy to use, requiring a not inconsiderable degree 
of skill and patience to secure that the threads holding 
them were well and truly lied, and calling also for the 
introduction of a number of additional sutures. The 
results following tlie use of these instruments were some- 
times very good and sometimes very bad. While sur- 
geons were struggling with this tiresome and unsatisfac- 
tory implement, Murphy introduced his “button.” It 




JOHN B. MURPHY-SURGEON 


i03 


was the result of a great deal of experimental work done 
upon dogs, in the early hours of the morning, and in the 
lean years of his early married life. In this work Mrs. 
Murphy took her share, giving chloroform to the animals. 
A few people were privileged to know of the boundless 
help and inspiration w liich Airs. Murphy gave her husband 
in those hard but happy days when he was struggling 
for his place in the world of surgery. His wonderful 
success was in no small way due to her sympathy, en- 
comagement, and unfaltering belief in him, and to the 
eager entliusiasm which she shewed in all his work. His 
fame was her fame also. As I offer to him my tribute of 
laurel for honour and of rosemary for remembrance, it is 
an added pride that I can do so in her presence. With 
the help of Murphy’s button operations, which bad been 
(liOicult and perilous, at once became so simple that the 
merest tyro could perform them, and the risk of all 
operations fell with amazing rapidity. The button was 
used in every clinic and upon ah occasions where visceral 
anastomoses had to be effected, and the name and the 
fame of Murphy travelled round the world. But I still 
think that the great virtue of the button was not in its 
own direct use, but in the convincing demonstration it 
gave to us of the essential simplicity of the process of 
visceral union. By using the button we learned how 
safely and how rapidly the peritoneal Junction took 
place; there was no need, it was now perfectly evident, 
for the hundreds of stitches that afi surgeons were using. 
Firm, even approximation for a very few days would 
lead, the button showed beyond a doubt, to a permanent 
and secure fusion of the apposed Wscera. ITie button 
itself was occasionally a danger. After the operation of 
gastro-entcrostomy it sometimes remained for many 
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months in the stomach; when it passed on to the lower 
intestine it might cause obstruction, or it might ulcer- 
ate its way through the intestinal wall. We learned from 
the use of the button not that the button itself should 
be used, but all tlie secrets of the principles of entero- 
anastomosis. It is not the least exaggeration to say that 
Murphy revolutionized the methods of visceral anasto- 
mosis, and was partly reqwnsible for pving that impulse 
to abdominal surgery which, in later years, has carried it 
so far. 

A characteristic example of lus method of approach- 
ing a surgical subject to which he desired to contribute 
is she'wn in his work on “Ankylosis,” which he began 
in 1901, Up to that time tire treatment of stiff Joints 
was unsatisfactory, and in cases of severe ank>'Io8is, 
whether bony or densely fibrous, was almost hopeless. 
Murphy says he proposes to begin the study of his subject 
by some questions: “What are joints? What is the 
embryology of joint formation? What is the patholo^cal 
histoIog>' of acquired artlioses of false joints? Wliat is the 
pathology of hygromata? (acquired cndollielial lined sac) 
Can they be produced artificially? What is ankylosis? 
What are the pathological and anatomical changes included 
in the term? Wliat tissues are involved? From a 
practical standpoint, into what classes may it be divided? 
WTien ankylosis has formed, what are the limitations of 
surgery for its rehef? Can wc re-establish a movable, 
functionating joint witli synovial lining? Can we restore 
motion, and to what degree? In what class of cases can 
the best results be secured? Can we for the future 
promise better tiian tlie liable, fibrous unions that we 
have secured in the past?” 

He then discusses tlie development of joints in tlie 
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embryo, and the method of bursa formation in early and 
in adult life, shews that hygromata and ganglia are the 
products of the liquefaction of hypertrophied connec- 
tive tissue, and indicates that in an artificial development 
of joints all the facts relative to these processes should be 
utilised. Tlie formation of “false joints” as a result of 
non-union in fractures of tlie long bones led to the rec- 
ognition of the pathological condition whose counter- 
part was provoked in the operation of arthroplasty, in 
which a foreign body was inserted between the end of 
bones separated at an ankylosed joint, to prevent re- 
union and to cause the development of a new joint. He 
then investigates the matter by experiments upon dogs, 
and proceeds to demonstrate its efiicacy upon men 
afOicted by bony ankylosis of tlieir joints. Tlie whole 
piece of work is an exemplary instance of the combination 
of clinical experience and of experimental research leading 
to the establishment of a new method of treatment in a 
severe and most disabling condition. 

In 1897, Murphy published his article, “Resection of 
Arteries and Veins Injured in Continuity. End-to-End 
Suture; Experimental and Chnical Research,” in which, 
for the first time, he estabfished the principles and 
described one of the methods of arterial suture and 
anastomosis. As in other articles, clinical needs indicate 
the lines of his experimental enquiries, and a widening of 
the bounds of surgical endeavour and practice is the result. 
In 1?!^, he deYivered at Denver the Oration on Surgery 
before the American Aledical Association, and chose as 
his subject the “Surgery of the Lungs.” Independently 
of Forlanini he suggested the injection of nitrogen into 
the pleural cavity in cases of hopeless unilateral disease 
of the lung. No enthusiastic acceptance greeted the 
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suggestion Murphy him self extended the method m his 
later work to cases of incipient tuberculous disease, and 
recent experience has fully justified all his claims and has 
given sanction to his methods He agam combmed 
clinical expenence and research by experiment m liis 
work on “Surgery of tlie Spinal Cord,” pubhshed m 1907, 
and his final summary on neurological surgery m Surgery, 
Gynecology, and Obslelrics, 1907, iv, 385, ^7as the most 
accurate and concise survey of our knowledge of tius sub- 
ject which had then been pubhshed 

Whcre\ er we turn we find his method to be the same 
A -wide survey of the subject to be discussed made m- 
terestmg b> the personal magic that he was able to throw 
mto it a ^sclosure of tlie gaps m our knowledge, a sug- 
gestion as to the means by which tiiat knowledge or a 
want in our technical methods can be made good , a record 
of experiment to elucidate or to solve a difiicult pomt, 
a wealth of cbmcal observation and a formidable array 
of arguments, lead to an mevitable conclusion stated in 
terms tliat none could fail to comprehend In every 
article of lus that w e read we can see tlie working of an 
orderly mind, of a mmd most eager for new truths, and 
expectant of them For every subject he seems to have a 
mental scafFoldmg by wluch he guides and arranges the 
truths as they are fashioned and duly laid m place He 
had a zeal for classifications Avhich looked complex, but 
when carefully considered tended to siinphcity and to 
easy and ready remembrance Of his other surgical 
w ork, and of lus lugh mmded endeavour to seek for and to 
secure the purity and advancement of lus own profession, 
I need say notlung It is a record of smeere and honest 
devotion to his dut> as he saw it before him Great 
deeds are born of great zeal and lugh resolve, and he was 
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lacking m neither Ali that he did is >\ithin the recent 
memory of his colleagues here M> immediate purpose 
has been fulfilled if I have sketched, ho'wever roughly, 
the giant figure of the man and the surgeon whose ^\o^k 
was done among >ou and whose fame has spread out mto 
all lands 

Our caUing, by common consent the noblest of any, 
dignifies all who jom its ranks The honour of the pro- 
fession IS the cumulative honour of all who both m days 
gone by and in our own time have worthily and honestly 
laboured m it In every generation there are a chosen 
happy few who shed a special lustre upon it by their 
character, Ihcir scientific attainments, or the great glory 
of their service to their fellow -men, for it is, as Ambrose 
Parc said, “Beautiful and the best of all things to work 
for the rehef and cure of suffermg “ In our generation 
Murphy was one who by lus full devotion, his complete 
surrender to its ideals, and by lus loval, earnest, and un- 
ceasing work added distinction to our profession, which, 
in return, showered upon lum the rewards with winch no 
others can compare, the approbation of lus fellow-workers 
and the friendship and trust of the best among his con- 
temporaries in e% ers countiy 

The mightier man the mightier is the thing 
That makes him honoured ’ 

As we look backward upon the long lustory of the 
science and art of medicine we seem to see a great proces- 
sion of famous and heroic figures, each one standmg not 
only as a witness of lus own authentic acluevements, but 
also as a symbol of the traditions, ideals, and aims of 
the ago which he adorns The procession is sometunes 
thinly stretched out or e> cn rudely broken here and there. 
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but in happier ages it is tlirongcd by an eager and exult- 
ant crowd In medicine the whole pageant is as noble 
and splendid as in any of the sciences or arts and it 
reveals the collective and continuous genius of a band of 
men inspired by tlie loftiest purpose, and lavish m labour 
and sacnCce for the welfare of mankind They have 
come throughout the ages from every land They now 
belong not to one country but to every country, for they 
are the common possession and the pride of aU the world 
They have lost their nattonahly m death They are 
men whose deeds "will not be forgotten, and whose names 
will hve to all generations Among such men, few in 
number, supremo in achievement, John Benjanim Mur- 
phy 18 wortliy to take his place 

*The first Murphy msinonal oration ddivmd before the Amencan College 
of Surgeons at Montreal October It 19’’0 Itepncted from Saryery Gyneeolooy 
andObsUlfie$ 19'’0 xui $49 
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The origin of science is so ancient as to be undis- 
coverable. The Ahtnes papyrus of 1700 B. C., ■which is 
founded upon a stili earlier work» gives evidence of a 
knowledge of certain laws of mathematics. The ex- 
istence even to this hour of the formidable architectural 
works in Egypt, and of the perfectly proportioned fur- 
niture for d^y use, is, of course, the clearest evidence 
that in respect of the laws of physics no small under- 
standing had already been gained. It is, however, to 
Roman Greece that we owe the concept of the scientific 
idea, the idea that the world in which we live is governed 
by laws, that the laws can be formulated by a close ob- 
servation of their methods of working and by their fail- 
ures to work, and that by experiment the processes by 
which they work can be tested. Science may, therefore, 
be defined as the application of methods of observation, 
of judgment, and of experiment to the physical world. 
It is the “special application of rational ideas to the 
kno^vn physical Universe." 

In the fertile valleys of the Tigris, the Euplirates, and 
the Nile, the existence of the people and their material 
prosperity depended in no small degree upon a knowledge 
of laws gained by tlie mass experience of the people, upon 
their recognition of laws of individual conduct and of 
social relations. Certain rough generalisations based 
upon these experiences were the first evidences of the ex- 
istence of a scientific method. And in the same sense that 
we derive Greek art tlirough Minoan from tlie Egyptian, 
so may we derive Greek science from that rudimentary 
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form "VTlijch -was first developed in the valley of the Nile. 
The founder of the Ionian school, Thales of Miletus 
(640-550), journeyed to Egypt on affairs of commerce, 
and gleaning there the embryonic forms of mathematics 
and of science, returned to Miletus with so great an ad- 
miration for tliem that he abandoned his business to de- 
vote himself wholly to their pursuit. And so he lighted 
the lamp that was to bum so brightly for nearly eight 
hundred years, then to grow dim for over one thousand 
years, to glow with renewed and increasing brilliancy 
down to our own times. 

The Science of the Greeks, from first to last, was the 
child of Metfiicine. The Hippocratic corpus, springing 
from a seed planted in still earlier days, grew stronger as 
it was tended by the hand of the Goan physician. From 
liim all the literature of science is descended. Much has 
doubtless been attributed to him wluch is not his own. 
But his claim to be the first of the scientific writers 
cannot be gainsaid. In his own work he incorporated all 
the knowledge of the period, being recorder no less than 
researcher. In power of accurate observation, in pru- 
dence and sagacity of judgment, in breadth of generali- 
sation, he is unsurpassed. To him we owe the method 
of inductive logic, and it was in the investigation of the 
problems of Medicine that this method was inaugurated. 
His careful and reiterated enquiry and obsenation dis- 
closed certain features in a disease affecting one indi- 
vidual; these features were found to be present in other 
examples of the same disease. From his knowledge of 
the conditions present in a small group of similar cases 
he inferred the general existence of such conditions in 
all like cases. It is in Medicine therefore that we dis- 
cover the earliest exercises of the inductive process. 




THE DEBT OF PUBE SCIENCE TO MEDICINE Hi 


Aristotle attributes to Socrates the elaboration of two 
logical functions, general deGnition and the inductive 
method; but the inauguration of the latter is beyond 
dispute the gift of Hippocrates to science. The father 
of Medicine was the parent also of inductive logic. It 
was especially by his surgery that Hippocrates was led 
to announce clearly and categorically the first principles 
of inductive research and practice; namely, phenomena 
first, then judgment, then general propositions, then 
practical knowledge and craft. The quarrel as to whether 
Medicine is science or art has not yet subsided, and will 
not be silenced till it is rewgnised that Medicine is fully 
entitled to rank mth both: with science in its enquiries, 
with art in its practices. Hippocrates and, indeed, aU 
ancient Greek authors speak of it not as an art but as 
The Art, and he wrote “Where the love of man is there 
also is love of The Art.” And the practice of the art im- 
posed upon its devotees the high cbaracter and the aus- 
terity of demeanour embodied in the Hippocratic oarii, 
wliich has set the ethical standard for all later genera- 
tions. In ancient Greece the practice of medicine was 
not of unalloyed purity. Side by side with it there was 
the temple practice of the priests, a debased and super- 
stitious dream-jugglery, the prototype of much of the 
“spiritual healing” and of the other foolish miracle- 
mcjhods which disfigure the intelligence of all the later 
times which have given credence to them. 

For us in Medicine Hippocrates then stands for the 
ideal physician, a man of purest integrity, humane in 
tliought and in every' action, the unwearied collector and 
collator of all Irullis accessible to the most acute observa- 
tion; the first to utter great generalisations in reference 
to any science. The followers of Hippocrates for cen- 
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tunes added notlung to our kno>\ledge of the science or 
the art of Medicine Hiey were concerned only with the 
verbal message he had left for them m the Hippocratic 
collection, not with the spirit that had possessed him m 
the long years devoted to his enquiries So it has often 
been m Medicme Tlic great teacher leaves the wntten 
^\ord, or the memory of the spoken word, behind him, 
and these become a gospel, preached uncritically by all 
the acolytes wlio have liumlily served the high pnest 
Tiiose who ha^ e learned from a great master must surely 
not be content to imitate Ins methods, but rather must 
slnve to capture lus authentic spirit, and m that spuit 
to seek for newer and broader roads, and so to discover 
still firmer truths Tiicre are, periiaps, few nobler vir- 
tues than that of Ioya!t> to a great tradition 

In the five centuries tliat lie between Hippocrates and 
GaJen one great contribution alone is made to medicine, 
a knowledge of anatomy It came from the school of 
anatomists at Alexandria, and its effects on the craft of 
surgery were considerable This long stretch of time saw 
not oidy the widening of an experience the like of which 
was already known, but also the addition of many ne\i 
methods to the art of Surgery Our authority upon this 
period IS Celsus, a patrician, a dilettante an acute, eager, 
and patient observer, but one debarred from practice by 
bis noble birtli For the bands of a noble must not be 
soiled and defiled by any labour, a lamentable change 
from the days of Hippocrates, \\heD “in practice as in 
honour Medicme and Surgery were one ” 

Durmg the reign of Marcus Aurehus Galen came to 
Rome After studymg m flie school of Alexandria, ho 
wrote on anatomical and patliological subjects, and in 
troduced mlo the science of Medicme a new method — 
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that of experiment It is cunous to reflect upon the 
truth that this first of investigators should also have been 
the vnldest and least trammelled of speculators And 
•>\ith lum speculation governed experiment Yet the 
world will forever owe him a licav> debt for brmgmg 
into Alcdicme, and into its ancillary sciences, the method 
of setting a question and obtaining the answer by experi- 
ment He was the first to divide the spmal cord and to 
rccogmse the palsy that followed, to produce loss of voice 
by section of the nerve to the larynx , to divide a muscle 
and to note the exact failure of power which was the con- 
sequence, to demonstrate the flow of urine from the kid- 
nejs to the bladder by a senes of experiments than which 
nothing to day could be more conclusive He was there 
fore the first experimental physiologist As Hippocrates 
was the parent of the inductive method, so was Galen of 
the deductive 

After Galen tlie world grew dark The conquests of 
barbanans, the disruption of the Roman Empire, the de- 
basement of morals, and the degradation of culture led to 
a period of complete mtcllectual stcnbtv Happily for 
posterity the teacbmg of the Greeks bad reached Asia 
Minor, and there was preserved by Arab culture tlirough 
all the centuries till tlic awakenmg of Europe and the 
deep stimng of a new faith 

By these two men, Hippocrates and Galen, each su- 
premely distinguished above lus contemporaries, yet each 
a representative of a long period, there were brought to 
science the two methods wluch liavo ever smee rendered 
its progress possible The two methods,, induction and 
deduction, obsenation and experiment, generalisation 
and analysis, enquiry and proof, are not of equal value 
or all modern science, rietcher Moulton has said that 
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where dependent upon tlie former it crawls, where sought 
and studied by the latter it advances by leaps and bounds. 
Yet neither of these methods was to find a firm place in 
Medicine or in Surgerj' for many centuries. The estrange- 
ment of JMedicine from Surgery led to the utter degrada- 
tion of both, and to an orgy of superstition, of witch- 
craft, of demonology and aslrolog>\ of all the methods by 
wliich men, who care notliing for truth and go in fear of 
it, are even to this day beguiled. The use of Surgery, 
the very right hand of Afed/cine, was beneath the dig- 
nity of men of birth and breeding. It was restricted to 
the baser order of men and denounced as vile by the 
Church. The University of Paris, the very core of the 
culture of Eiu'ope, refus^ admission to all w’ho worked 
with their hands. And the Church and nobility scorned 
such ofiices as mem'al. So a craft, neglected and de- 
spised by all, was practised only by the meanest of the 
people. Medicine, its own right arm withered and muti- 
lated, sank into deeper and still deeper ignorance. Galen 
and all his >vritings were regarded as immaculate and in- 
controvertible. To dispute tlie teaching of Galen was 
not error only, it was heresy, and might cost a man his 
life. Garrod has recently reminded us that even as late 
as 1559 Dr. Geynes was cited before the Royal College 
of Ph>sicians for impugning the infallibility of Galen 
and was obliged to sign a solemn recantation of his 
error. 

The dawn of the new day was first seen in Italy. At 
the end of tlie tw elfth century the peace of Constance had 
given to Italy the chance to found and riclily to endow' her 
schools. Salerno, tlie oldest of the modern schools in 
Europe, Bologna witli its greater wealth, Padua with its 
great teachers, all contributed to the awakening and the 
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growth of medicine It was, mdeed, the study of Medicine 
wluch furmshed the opportumty for the birth of many 
sciences Those whose natural leaning was towards 
chenustry which grew out of the practice of the alchemists, 
to astronomy which is the truth of astrology, or to physics, 
found m the study of Medicmc their easiest opportumty 
An old teacher of rame. Professor Miall, has said that 
“the medical school furnished the only regular tr ainin g 
for the naturalist, while he found m the medical profession 
the likehest means of eammg his bread “ Medicme has, 
m truth, proved the fairy god mother of many of the 
natural sciences But the adoption of this form of 
parentage was tardy Throughout Bie centimes, from 
the peace of Constance to the nse of Vesahus, all scien- 
tific effort was reconstructive No new design was then 
conceived, rather were all efforts bent upon the inter- 
pretation of the imchallenged accuracy of the wisdom of 
the ancients Not initiation, but mutation, was the 
whole scope of every wnlcr The one science that had 
never suffered total eclipse, even m the darlest mght, was 
astronomy The gospel of Ptolem>, based m part upon 
the false teachmg of Anstotle, had never been forgotten 
Astronomy indeed was necessary to the Church for the 
delermmation of the da>8 of festivals and to the people 
for the malang of their calendar and for the timely sow- 
mg and reapmg of crops Copernicus of Poland, who 
destroyed tlic Ptolemaic doctrine and formulated tlie 
hehoccntric theory, was a physician (1473-1543) He 
graduated at Craw cow both m arts and m Medicme, and 
became in due lime Professor of Mathematics in Rome 
He shares with the anatomist Vesalius the right to be re- 
garded as a pioneer in the new methods, the methods of 
direct personal observation freed at last from the plagiar- 
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isms and the mcurable habit of looking baclcn ards which 
characterise almost all earhcr -writers The year 1543 
saw the publication of tlic books b> ivluch each is re- 
membered to this day Galileo (1564-1612), •\^ho con- 
firmed the % lews of Copernicus, constructed his telescope 
m the year 1609, and published his discovery of the satel- 
htes of Jupiter in the foUowmg year, was a student ol 
medicine m the University of Pisa Everyone is fciinihar 
with Ins observations upon the isochromsm of the chan- 
deher swmgmg m the cathedral at Pisa Tlie standard 
of time by which he measured was Ins own pulse, it is 
curious to remark that Hippocrates nowhere mentions 
on observation as to the pulse-rate m disease Tlie re- 
vival of the method of Galen and the foundmg m modern 
times of experimental science is due to Gilbert (1544- 
1603), a doctor of Medicine of Cambridge and physician 
to Queen Elizabctli and to James I He recogmsed the 
obstacles and tlic inertia ogamsl wlucb lie was contending 
m preaching a new faith and in mculcotmg a new method 
For he asks in the preface to De Magnelc, “\\Tiy should I 
submit this noble science and llus new philosoph> to tlie 
judgment of men who have taken oath to follow the 
opmion of others to the most senseless corrupters of the 
arts, to lettered clowns grammatists sophists, spouters, 
and the -wrong headed rabble to be denounced torn to 
tatters and heaped with contumely? ’ Galvani (1730- 
1798), whose name is enshnned, perhaps imdeservedlj , 
m the hteralure of phj sics was an Itahan physician and 
Professor of Anatomy at the Universitv of Bologna here 
Mondmus had lectured Among the chemists who were 
doctors of Medicine ha\e been Robert Bo>le (1627- 
1691), John Ma>ow (1610-1679) Herman Boerhaave 
(1668-1738), Professor of Mechcine at Le>den, Beecher 
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(1625-1682), Professor of Medicine at Menlz and phys- 
ician to tlie Elector of Bavaria, and Stahl (1660-1734), 
Professor of Medicine at Halle and royal physician at 
Berlin, the joint authors of tlic theory of Phlogiston; and 
Berzelius (1779-1848), Professor of Medicine in Sweden 
and greatest chemist of his day. Wollaston (the in- 
ventor of tlie reflecting Goniometer and the early advo- 
cate of the theory of Dalton), and Prout (the discoverer of 
the hydrochloric acid in the gastric juice), both physicians, 
deserve our special recognition. Thomas Young (1773- 
1829), the man whose name must for ever occupy the 
most distinguished place in the history of physical optics 
in consequence of what he did in reviving and establish- 
ing the imdulatory theory of light (first suggested by 
Huyghens), was a physician to St. George’s hospital. 
His work, which, with that of Champoillon, led to tlie 
reading of the Rosetta stone, unlocked the mystery of 
ancient Egypt, 

In geology* and in minemlogy, Nicolas Steensen a 
Dane, (1638-1686) must be reckoned a pioneer. He 
published a work on rocks and crystals in 1669, and is 
asserted by no less an authority tlian Humboldt to be 
“tlie first who distinguished between rocks anterior to 
the existence of plants and animals upon the globe con- 
taining therefore no organic remains, and rocks super- 
imposed on these and full of such remains.” He was a 
physician practising in Florence, being kno^vn as Steno, 
and was appointed to the court of two grand dukes. 
He discovered the duct of the parotid gland which still 
bears his name. Sir Archibald Garrod writes: “Of him 
Von Zittcl wrote, in his History of Geohgyy that he was 
the first who sought to solve geological problems by in- 
ductive reasoning. He threw much h'ght upon the for- 
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mation and structure of crystals, and, as Leonardo da 
Vinci had done a century and a half earher, he main- 
tained that fossils are the remams of actual animals and 
plants of fonner epochs He ended his hfe as a Cathohe 
bishop, and his ascetic habits undermined his health 
This brilhant Dane is entitled to rank among the great 
ones of science, as anatomist, geologist, mmeralogist, and 
physician, but Ins researches, «) far m advance of his 
time, only received their due recogmtion after much of 
his work had been done over agam by later mvestigators ” 
Lister, wlio m 1683, first constructed geological maps, 
was a physician, and the first geological museum was col- 
lected and systematically arranged by Jolin Woodward, 
a physician and the pupil of Barwick, physician to Charles 
II, m 1695 Tins was bequeathed to the University of 
Cambndge, where it remams to this day as the nucleus of 
the “Woodwardian Museum ” 

Hutton (1726-1797), a prolagomst m the long con- 
troversy between the Vulcanists and Neptumsts between 
tliose who mamtamed the Mew that all strata above 
the primitive rocks were deposited by volcamc action 
and tliose who believed them to be deposited from 
the sea, was a doctor of medicme of Leyden It was he 
who in tlie Grampians found a vem of gramte penetratmg 
the supermeumbent slate, and who thereupon showed so 
great a delight, such marks of joy and exultation at his 
discovery that his guides were persuaded that he had 
“laid bare a vem of silver or of gold ” 

The close connection between Botany and Medicme 
need cause no surpnse, for tbe pharmacists were m con- 
tmuous search for new remedies among the plants and 
flowers The behef was umvereal that for every lU a 
remedy had providentially been provided, and that where 
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diseases •were endemic the remedy ^^ollld be found near 
at hand. The first vegetable anatomist was a physician, 
Neliemiah Grew (1611-1712), who teJls us that lie was 
led to the study of this subject by consideration of the 
truth that both plants and animals “came at first out of 
llic same hand and were therefore contrivances of the 
same >risdom,” and he inferred the probable analogy of 
tiieir structures. Almost at the same moment similar re- 
searches had been undertaken by the celebrated Malpighi 
(1628-1691), whose name is still in current use in liis- 
tology, and who u as Professor of Medicine at Pisa and at 
Messina and the founder of the science of microscopical 
anatomy. He opened the bodies of animals during life 
and demonstrated what Harvey had inferred, the ex- 
istence of the capillary circulation. His last years ere 
spent in Rome as physician to Innocent XII. The or- 
ganizer of the g^o^ving knowledge of botany in the early 
> ears of the eighteentli century was Linnieus (1707-1778), 
also a Doctor of Medicine. It has been said that “no 
man of science ever exercised a greater sway than Lin- 
nojus and had more enthusiastic admirers,” yet he was 
not so much discoverer as reformer (a title lie claimed for 
himself), the reformer of the descriptive part of botany 
and the best order of appropriate terms. He was the 
forerunner and the inspirer of Rome de Lisle in the science 
of crystallograpliy. 

The influence of Mctliciiie and of the training that a 
career of medicine necessarily involved has, therefore, been 
very considerable in the creation and in the development 
of many of the natural sciences. Yet for several cen- 
tmies the growtii of Medicine hardly kept pace \vith the 
slowest of its intellectual children. For, despite a few 
but most conspicuous exceptions, the methods were 
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sterile methods; they were deliberately designed to 
search the ancient ’WTitten words, and were timorous or 
disdainful of contact with the raw truths of daily ex- 
perience. A search in the Canon law, liowcvcr industrious 
and however ingenious and protracted, can reveal noth- 
ing that is not tlierein contained. Criticism, exposition, 
interpretation, correlation of any text, however honoured, 
can never lead to discovery; no creative act is thereby 
involved. And Aledicine for generations was turned in 
upon itself and sought no new experience. 

It is not difDcult now to see some reasons for this long 
delay. In organic diseases llierc are structural changes 
in tlie tissues. These structural changes had never yet 
been studied with care because of tl^e indignity of manual 
employment, nor had any of the morbid parts been sub- 
mitted to examination by the microscope. Tlie science of 
patliological anatomy created by Morgagni (1682-1771) 
and by John Hunter gave for the first time the oppor- 
tunities of correlating the symptoms observed during 
the lifetime of a patient with the changes found on ex- 
amination of the body after death. To examine these 
changes in a living patient w'as not possible, for every 
wound was serious, and any opening of a body cavity 
almost inevitably fatal. Lister’s work, founded upon 
and inspired by the work of Pasteur, made all surgical 
procedures safe, and gave to Surgery the strongest weapon 
ever forged, not only for the relief and cure of the disease, 
but also for the pursuit of a purposeful enquiry into slruo- 
tural changes in the bodies of tliose afflicted by disease, 
in. an. early of tha mnehui ^cacessea.. Sa at last the 
two methods of scientific enquiiy, after so long a divorce, 
came togetlier. Observation could he tested by entjuiry 
Into the patliological changes then present; and analogical 
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research could now safely be conducted upon the bodies 
of animals. 

The tendency in modem Medicine is unhappily 
threatening to go astray. The methods of experiment, 
necessary though they are to all right and rapid progress, 
have been given an undue relative importance, and have 
been regarded as the chief, or even the only, means by 
which truth can be discovered or established. In the 
physical sciences, observation, hypothesis, and experi- 
ment are, perhaps, the wliole story; and of chemistry, 
which seems more and more to become a province of 
physics, the same is true. In other sciences experiment 
may play no great part, our knowledge being chiefly 
gained by observation, and by a steady, if slow-, progress 
from individual and isolated truths to a universal law. 
Of such geology is, perhaps, the best example. In Medi- 
cine there should be a close confederacy between ob- 
servation and experiment; but in observation there lie 
difliculUes far greater than in any other science, and in 
experiment we may often argue only by an analogy. To 
observe with accuracy in the physical sciences is a matter 
which cliiefly concerns the trained observer: the cold facts 
presented are there, without distortion and free from gloss; 
power of perception and of interpretation, patience and 
strict intellectual integrity on the part of the recorder 
are the chief qualities required. In Medicine the con- 
ditions arc not presented "with the same simplicity. Tlie 
symptoms, and even sometimes the signs of disease, are 
coloured by the personality of a patient, and may be 
ludden behind a veil tliat at first seems quite impene- 
trable. To eh’cit a true anamnesis demands, not seldom, 
the most inexhaustible patience, tlie most acute percep- 
tion of relevancies; an accurate measurement of those de- 
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flections from truth a\1uc1i are the unconscious results of a 
patient’s temperament or fleetmg emotions, the re ex- 
amination of first impressions m the hght of later revela- 
tions, eacli step being taken mtliout prejudice All this 
IS more anxious and more difficult than any placid ob 
servation earned out m the laboratories, and needs a 
(liflerent, and I hold, a far sterner traimng The close 
and continued observation of a multitude of facts, at 
first apparently disjointed and irrelevant, each captured 
only by surmoimtmg difficulties that may baffle one re- 
peatedly, the exercise of an unbiased faculty of reason 
upon all these until eacIi takes its true place in the senes, 
the combmation of obsorveil and appraised truths mto 
an accurate cbagnosis or prognosis may require tlie full 
exercise of the powers of tlie mind The Hippocratic 
method still finds an arduous and its noblest use m the 
science and m the art of medicmo Wlien so much has 
been won from ignorance each step m the progress raa> 
then be tested illustrated, or explained by experiment 
We must, as Harvey said seek out the secrets of nature 
by way of expenment But ogam, it is only observation 
that discovers exactly where tlie secrets he, what the ex- 
periment should be and precisely what it is asked to ex- 
plam Yet expenment upon animals m the laboratory 
touclung any knowledge gamed by contact with the dis- 
ease of man may be open to error Such expenment is 
necessary upon a scale far larger than any upon wluch we 
m this country are permitted to engage The lessons to 
be leamt are innumerable and of iugh value But we 
must not repeat the error of Gafen and argue ■'■'anafogic- 
ally” with too ready an acceptance of the accuracy of the 
analogy Experiments may and do reveal much of the 
mtneate processes of physiology, but m pathology tlieir 
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value is a little restricted. So many factors enter into 
the origin, the couree and the interpretation of disease in 
man, that notliing exactly similar can be expected to oc- 
cur in animals. This warning seems necessary. For, 
close as the relationsliip between laboratory methods and 
chnical experience should continue to be, we must not 
fail to recognise tliat it is clinical experience which must 
govern our decisions, and that laboratorj' metliods are 
chiefly necessary as auxiliaries and as illustrations rather 
than as final and controlling influences. We have not 
pro\ ed oiu-selves free from the grave error of allowing the 
clear and irrefutable evidences of clinical experience to 
be placed in a position of subsenience to the disclosures 
of the laboratoiy'. The proof of the validitv of Iahorator>' 
works in connection >rith human diseases is not their suc- 
cess in the teslrtube or retort, but in the cflects %vitnessed 
when applied to the patient in clinical work. The phys- 
ician or llie surgeon must needs pay due regard to all the 
help that can be gained by the researches, the tests, the 
relevant experiments of the laboratories; but the right ap- 
praisement of the value of eacli, and the use of the knowl- 
edge so placed at lus disposal, are his responsibility alone. 
For a disease is not the sum of its symptoms, nor of its 
clicmical or microbic reactions, but is a morbid state in a 
living patient, and it is in dealing with his patient, when 
fully cognisant of all that can l)e learnt of him, tliat the 
physician proves Iiis power. 

TIic highest form of the e.xperimental method in 
Medicine is that wliich Surgery offers. As by swift 
changes Surgery has grown safer and still more safe, until 
at last it can be claimed tliat a further increase of safety 
for the patient can only depend upon an carh'er access 
of the surgeon to him, the therapeutic side of our craft 
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has not remained the only one. Surgery is now a strong 
arm of research and has accomplished much in many di- 
rections. In the last liaif-ccntury the operation theatre 
has proved to be a most procreant laboratory’. Our 
knowledge of all abdominal diseases has been so greatly 
and so quickly changed by operative research that a com- 
plete revolution in thought and in action has resulted. 
I can think of lew researches which compare either in 
scientific or in therapeutic importance with those which 
have been made by the surgeon during the last fifty years. 
Certainly no more fruitful combination of the inductive 
method ^^ith the method of apposite and felicitous ex- 
periment has ever been known. We look fonvard now to 
a time of help from our laboratory associates which may 
bring us to an understanding of the causes of those local 
diseases vhose consequences alone are eradicated or 
rendered less injurious by the operations we perform. 
The first step at least has already been ^von by the sur- 
geon in demonstrating the inlerrelation of various mor- 
bid states, but the task remains to be carried on, and 
perhaps solved, by the method of the laboratory along 
lines which our cliWcal experience will indicate as neces- 
sary. Experimental methods may offer us the proof of 
a truth which clinical observation has already confidently 
recognised. Every arctic explorer, for example, knew of 
the necessity for certain ingredients in the dietary of his 
shipmates. Gowland Hopkins has given tlie reason of tlie 
ancient experience in terms of vitamins. On a large scale, 
among our troops in Mesopotamia, the application of this 
new Ijiow ledge received the clearest illustrations. Among 
the Indian troops an absence of “C” vitamin involved 
20,000 men in an attack of scurvy; and among the British 
troops an absence of “B” vitamin caused a heavy inci- 
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dence of beriberi. Had such occurrences taken place at 
the time of the South African War, an explanation, true 
in essentials, ^vould no doubt hav'e been forthcoming; but 
there u ould have been no approach to the precise and ac- 
curate and demonstrable explanation which the work of 
Gowland Hopkins now allows us confidently to offer. It 
may be that wc expect too much at first from laboratory 
methods. One of the new weapons put by them into our 
hands is that of vaccine therapy. No one can deny the 
occasional value, and at certain times the incomparable 
value, of tins procedure; nor can an> deny the grave dis- 
appointments which have so frequently attended its 
adoption. The hypothesis upon which it is based is 
probaldy very incomplete and many new aspects of a 
great truth remain to be discovered. But, so far as local 
infections are concerned, our trust is still in operative 
treatment. The great triumph of vaccine therapy is in 
prophylaxis, which is difficult to measure in the in^vidual 
case but easy to recognise in the mass. The complete 
record of the incidence of enteric fever in our own army, 
and in other armies in the last war, is evidence enough to 
convince the most sceptical. 

At this moment there are lalxiratorics all o>er the 
world engaged in cancer research. The quest is for 
tlie cause of cancer. We do not know whether a micro- 
organism is sometimes, or never, or always the agent; 
whetlicr a habit of body, or a congenital disposition, or a 
mode of life, contributes soroetliing to a lai^er causative 
influence. Wc do know that repeated minor insults to 
certain surfaces will produce a local response which, 
though not at first cancerous, makes haste to become so. 
If the cause of cancer is discovered we may learn to pre- 
vent cancer, or even be brought to realise that there is a 
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method of cure which directly depends upon our knowl- 
edge of the cause. But let us never forget that we al- 
ready know how to eradicate cancer from almost all the 
parts of the body in which it commonly occurs. Noth- 
ing is more certain in clinical experience than this: that 
cancer, whatever its occult nature may be, is in truth a 
local disease in the first instance; that it remains a local 
disease for periods which ore sometimes short and some- 
times very long, and that if then treated by operative 
methods, upon a plan conformable to modem notions, the 
disease is completely and permanently eradicated. The 
unending difficulty is to obtain access to the disease while 
it is still in the local singe. 'Hiis, I venture to assert, im- 
poses a now and larger duty upon the profession of Medi- 
cine — tlie duty to enlighten the public as to the early 
symptoms and signs, and to make it a matter of common 
knowledge that cancer is not, ns everyone supposes, a 
disease from whose immediate or recurrent ravages there 
is no escape. We must broadcast the truth that, with few 
exceptions, an early operation for any cancerous disease 
is attended by the sUghtest risk, if indeed by any, and 
may confidently be expected to confer a permanent im- 
munity from a return of the same disease. We do not 
know the cause, or causes, of cancer, but we do certainly 
know how to “cure” it, if only early opportunities are 
vouchsafed to us. 

We most gratefully pay our tribute to Koch for his 
discovery of the tubercle bacillus. A knowledge of the 
existence of this organism, of its properties, of its causa- 
tive influence in those “strumous” diseases whose exact 
nature was formerly unsuspected, is all to the good. 
But our therapeutic power has not been increased by our 
recognition of the existence of the bacillus. No chemical 
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attack made upon the bacillus while in the living body can 
destroy it, and the extent to which, if at all, we can aug- 
ment the defensive powers of the body by any vaccine 
therapy is quite uncertain. Tlie measures we adopt in 
the treatment both of the medical and of tlie surgical 
forms of tuberculosis are really independent of our ac- 
quaintance with the properties of the bacillus; they are 
measures which clinical experience little by little has in- 
dicated and improved. In other diseases, as in tetanus 
and in diphtheria, our therapeutic efficiency depends al- 
most entirely upon the knowledge of their specific bac- 
terial origin. All the efforts of ail of us in league together 
are therefore necessary in our struggle against every dis- 
ease, and we must surely base our strength not less upon 
the methods of tlie father of the inductive sciences, Hip- 
pocrates, than upon Galen, the father of the experimental 
method. 

* Presidential address to the Saeoce Masters’ Associ-^Uob, January 5, 1925, 
From The Sciiool Scunee Hetietc, Febniary. 1925 




THE RELATIONSHIP OF RADIOLOGY AND 
SURGERY* 

It must, I feel sure, be difllcult for the younger gen- 
eration of physicians and surgeons fully to realise the 
magnitude and the liigh value of the help that is now 
given to us by the work of the radiologist. Each genera- 
tion inherits the work of its forerunners, and it requires 
an effort of imagination demed to most of us to picture 
the conditions of earlier days in whicli many of our pres- 
ent resources were still undeveloped. None of us, I 
think, quite appreciated the difficulties against which 
Lister had to contend in his early investigations until vre 
were suddenly confronted with the nauseating and 
startling horrors of those heavily infected w'ounds with 
which we had to deal in the first few months of the great 
war. And the lessons we learnt then increased, if that 
were possible, both the admiration we all felt for the toil- 
some and honest work that Lister did, and our gratitude 
for the imperishable heritage wliich be bequeathed to us. 

So it is also with radiology. It requires a considerable 
effort of memory, and some skill in reconstruction, to 
recall for otirselves the days when only the note given l)y 
a sound in the bladder as it impinged against a stone 
made certain tlie diagnosis of calculus, llie word “cer- 
tain” is too emphatic; for I can still viWdly remember 
Marcus Beck telling us in lus ward at Um'versity College 
Hospital of the errors in diagnosis lliat might then arise 
when the sound struck the spine of the ischium and pro- 
duced a mufiled note, or when a trinket on the watch 
9 i59 



130 


ADDRESSES ON SURGICAL SUBJECTS 


cliain of the surgeon tinkled at the moment the instru- 
ment was rotated in the bladder. Nor can I easily forget 
the infrequency \sith which an exploratory operation 
upon the kidney revealed the presence of the stone whose 
existence had been confidently predicted, nor tlie uncer- 
tainty and ill success which attended tlie search for a 
calculus in the ureter. Tlie change from those days, 
with the hesitation, the guess-work, tlie bitter and hu- 
miliating disappointments, to these days of confidence 
and precision is almost immeasurable; and it is to the 
devoted and skilful workers in the fields of radiology 
that we are grateful for the transformation. It is natural 
and fitting tliat tliis day should be held as a day of re- 
membrance for one of tlie greatest of the pioneers — 
Mackenzie Davidson. It will, perhaps, be appropriate 
if, in my role of a physician doomed to the practice of 
surgery, I endeavour to show, more particularly in con- 
nection with abdominal diseases, in wliat degree we have 
taken advantage of the new methods of diagnosis and of 
treatment which radiology has afforded us. 

Diagnosis 

Let me begin with the pharynx and oesophagus, though 
an evening’s entertainment might not unprofitably be de- 
voted to a discussion of the value of radiology in connection 
with the disorders, real or assumed, of the hidden por- 
tions of the teeth. It is true that diverticula of tlie 
pharynx were known long before the days of radiology. 
The first case was related in a letter from Mr. Ludlow, 
a surgeon of Bristol, to Dr. William Hunter of Glasgow, 
and is recorded in Medical Observations and Enquiries^ of 
1767. Ludlow' speaks of a “preternatural bag” in the 
pharynx. Tlie figures he gives are exquisite, and are 
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unsurpassed for beauty and accuracy by any later illus- 
trations. Tlie specimen is in the Hunterian Museum at 
Glasgow to this day, and a recent drawing of it shows 
that it has changed very little in the last one hundred 
and fifty years. 

The diagnosis of the condition in its fully developed 
state is not difficult. Radiology not only males the 
diagnosis quite certain, hut it gives a quality of precision 
that could not otherwise be obtained. We learn not only 
that the preternatural bag is there, but we know where it 
lies, ho\\ large it is, T\hat attachments it has made, and 
all details that may be helpful to us at the time of opera- 
tion. 

Of diverticula of the oesophagus we knew nothing be- 
fore the days of ar-ray examinations except that ^^hich was 
learnt from postmoriem examinations. These little way- 
side tracks are not often of clinical importance. \\Ticn 
filled with food they press upon and distort the tube from 
uhich they spring, and cause an uneasy suspicion as to 
the presence of cancer, a suspicion that only time allays. 

(Esophagus. 

Of the condition known as cardiospasm we could, of 
course, know nothing accurately apart from the examina- 
tion made by the radiologist. It is true that our museums 
contain many specimens of “idiopathic dilatation of the 
oesophagus,” but the recognition of this deformity, the 
knowledge of the size, position, capacity, and occasions 
of emptying the pouch, the extent of the tube involved, 
and the position of the barrier, we leam only jfrom the 
screen examinations. In the first case I saw after I had 
just learnt of tlie disease from Professor Mikulicz we had 
“washed the stomach out” many times, and removed 
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from It large quantities of fermenting, offensive, and dis- 
integrating food that had been long retamed \\Tien this 
little operation was repeated under the control of the ar-raj 
we saw with amazement that the tube never entered the 
stomach, but lay coiled witlun the immense cavity formed 
by dilatation of the esophagus We failed completely to 
pass any bougie mto the stomach though careful and re- 
peated attempts were made K duck-shot tied on to the 
end of a long piece of sdk at last was seen on the screen 
to enter the stomach and to pass along the mtestme until 
It emerged at the anus When all the length of silk was 
entangled m the mtestmes and formed there a fixed point, 
I tlweadcd bougies o\er the strand hangmg from the 
mouth and so gmded them safely mto the stomach The 
obstruction was full) dilated, and the patient taught to 
pass bougies When she was expert the silk was cut at 
the mouth and at the anus, and a week later the whole 
length of it was %omitc<l Since those earl) da)s I have 
treated many patients and though exammations >vith the 
ocsophagoscope are made, we still rely chiefly upon the 
radiologist for the mfomiation which thrects our treat- 
ment There is no doubt that most of these cases were 
formerly regarded as mahgnant, and gastrostomy was 
done for them A patient m the Leeds Infirmary was 
seen b) me twenty )care after tlus operation had been 
performed by Mr Ward, on the supposition that a car- 
emomatous gro^dh obstructed the gullet An x ray ex- 
aimnation showed the typical appearance of tlus disease. 

Tlie differentiation between “cardiospasm” and car- 
emoma now presents no difficulties, for the appearance of 
the oesophagus filled with an opaque medium is quite 
charactenstic m both diseases The large size of the 
oesophagus, its tolerance to food, tlie vigour of the pens- 
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taltic waves, wliich do not move the meal fonvard, the 
rounded, blunt end of the shadow which reaches to the 
diapliragm in cases of cardiospasm, contrast as sharply as 
possible with the slight distension of the esophagus, the 
intolerance to food, the incompleteness of the obstruction, 
and the narrow tapering of a shadow wliich is very rarely 
exactly on a level with the diapliragm, in cases of car- 
cinoma. 

Diaphragmatic hernia is a rare disease. Its recog- 
nition without the aid of radiology is excessively difficult 
or perhaps impossible. It so happens that I have had 4 
cases in my charge — 2 in the time before we used the 
x-rays and 2 since. Neither of the first 2 was recog- 
nised until the abdomen was opened, and both were dis- 
covered with a shock of surprise. The latter two had been 
recognised by the radiologist; one w'as on tlic left side, as 
most cases arc; in the other the sac lay in the right side 
of the chest, and its contents — the stomach and the trans- 
verse colon — ^were easily recognised in the radiograph. 
I know of only 1 other similar case; it w'as operated 
upon by Sir Hugh Rigby. 

Ulcer of the Stomach 

In connection witli gastric disease it is hardly too much 
to say that we owe almost evCT>'thing to the radiologist. 
As we look back upon the history of gastric ulcer in re- 
spect of its symptoms, its diagnosis, and its treatment, we 
must now realise that before the radiologist came to the 
rescue tlierc w as little that could meet with our confident 
acceptance. I do not doubt that more errors have been 
made in the diagnosis of gastric ulcer than of any other 
disorder. Its symptoms are mimicked with so much ac- 
curacy by other diseases tliat it is not only the unwary 
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who are deceived Tlie radiologist has put all this right, 
or nearly right, and has, I tlunh, explained the cause of 
the so remarkable plagiarism by those other diseases 
which arouse gastnc symptoms It is, however, not only 
diagnosis that has been at fault, but the treatment that has 
been based upon it How can we explain the devotion 
of physicians to the alkali treatment of gastnc ulcer 
except on the assumption that the diagnoses upon which 
such methods first were founded were erroneous? Tor 
m about 80 per cent of the proved cases of gastnc ulcer 
the free hydrochloric acid content of the gastnc jmee is 
either normal or below normal or absent And the sur- 
geon is for from guiltless m the matter He has too often 
been content to accept the diagnosis of “gastric ulcer," 
and, basmg his treatment upon it, has performed gastro- 
enterostomy which, unhappily, he has been led to boheve 
IS a panacea for all gastric disorders and a srvMft and cer 
tarn cure for gastnc ulcer The accuracy >vith wluch a 
competent radiologist, given tune, can moke a diagnosis 
of chrome gastric ulcer wluch the operation will confirm 
must in time lead to the abobtion of these foolish prac- 
tices by us all, and radiology will prove the most effective 
remedial agency for the loose talk and mcoherent thought 
wluch distmguish so much of the hterature and practice 
of days that are not yet past May I urge once agam 
that, until our knowledge is clarified and our practice 
estabhshed m reason, no diagnosis of gastnc ulcer based 
upon climcal evidence alone be accepted as a warrant for 
treatment? A chronic gastric ulcer, unlike the emperor’s 
new clothes, is a real thing It is to be seen, and during 
operation can be handled, exposed, and demonstrated 
If it IS there at all, it is there for all to see No gifts of 
vision are conferred upon the surgeon which are demed 
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to the onlooker If the Bui^eon sa>s an ulcer is there, 
any competent witness can test the truth of his statement 
And the accuracy of the radiologist m the diagnosis of 
this disease nearly approaches that of the surgeon who 
mspects and handles the stomach The radiological 
diagnosis of gastric ulcer is not, howe> er, constant m its 
accuracy The greatest diCQculties are met "with when 
the ulcers are small, he on the lesser curvature, are close 
to the cardiac onCce, and veer towards the posterior sur- 
face The sheltered position of the part of the stomach 
winch harbours them, the overlying hver, the barrier 
made by the w all of the thorax, and the unpossibihty of 
direct palpation of the stomach here, all are lundrances to 
the exact methods apphcable to the exposed gastnc area 
All these ddTiculties are, however, m some degree sur- 
mounted if the dark meal is carefully watched as it enters 
the stomach, if the patient is placed in tlie Trendelen- 
burg position, and if convergence of the folds of tbe gastnc 
mucosa to a defimtc pomt is obsened Tliere are tunes 
when an ulcer maj be demonstrated if the filled stomach 
is pressed doivn from the epigastrium by a pad of wool, 
more and more mcreased m size the stomacli is thus ro- 
tated a htUe on its long axis, and an obhqpie or transverse 
view may then disclose an ulcer crater The occasions 
of error in diagnosis are, however, so few that radiology 
remains easdy supreme abo^vc all other methods in the 
accuracy of the diagnosis made with its help 

If the diagnosis of gastnc ulcer is made b> no matter 
whom, let us agree that it is not to be acted upon by the 
therapeutist with drugs or weapons unless tlie radiologist 
confirms it It is admittedly true that tins expert may 
sometimes fad to see an ulcer which is undoubtedly pres- 
ent, especially if he is burned in his cxammation by the 
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importunity of the physician or the impatience of the 
sufferer himself. But, given a good chance, liis errors "nil] 
he few, far fewer tlian those of any otlier investigator. 
And it must be conceded by us all that the value of any 
treatment — dietetic, medicinal, or operative — cannot be 
gauged unless we know the precise condition for which that 
treatment has been prescribed- At present, with the best 
will in the world, I am unable to leam anytliing which 
satisQes ray intelligence as to the worth of any of the 
methods of medical treatment in cases of gastric ulcer. 
And I am not often witliout the opportunity of seeing 
lamentable examples of mischievous and meddlesome sur- 
gery practised upon those who were unmistakably ar- 
raigned as the victims of gastric ulcer in need of surgery. 
In all parts of the world operations ore being practised 
by those whose natural gifts may perhaps warrant tlieir 
ainbitions to be surgeons, but whose apprenticeship to the 
most superb and most difficult of all the arts has not been 
served with that devotion and surrender whicli alone equip 
a man for this office. I am amazed at the ready accept- 
ance by patients of the eager muuslralions of incompe- 
tent operators, when adequate skill and experience are 
at their command. The frequency of secondary opera- 
tions when the first, being needless, >et produced effects 
that must now be undone, and of skimpy operations for 
carcinoma, say of the breast, wliich Invite a quick new 
growtli of cancer cells distributed over the exiguous wound, 
are a reproach to surgical work. 

I think that the radiologist has done much to explain 
the reasons for the so frequent inaccuracy of the diagnosis 
of gastric ulcer. ^Nffien we inquire as to the conditions 
which cause tlie symptoms of tlus disease, we who deal 
with the living are quick to admit that it is not only the 




liELATIONSHlP OF RADIOLOGY AI^D SURGEm 137 


presence of an open ulcer, with its crater of varying depths, 
that 18 the responsible and immediate agent, for it is a 
very common experience to find an open ulcer when the 
symptoms arc in temporary abeyance, the patient en- 
joymg one of the “intervals” so characteristic of the dis- 
ease I belies c that a state of active mcrease of the ulcer 
IS essential to the production of svmptoms when activity 
dies down and the ulcer makes an cndea\ our to heal all 
IS quiet The enlargmg ulcer sets up a spasm m the stom- 
ach — ^the “mcisura” of the radiologist The “notch” on 
the greater cun aturc, opposite, or about exactly opposite, 
the “niche” on the lesser curvature is sometimes so deep 
that it seems to cleave the stomach mto two parts 
Watched attentn ely for as long a period as is safe, and 
exaramed from time to time, it appears unchanged The 
conclusion at first was irresistible that an hour glass 
stomach existed ‘Yet when an operation was performed 
the spasm had vamshed The cause of tJie symptoms of 
an ulcer seems clearly to he m this spasm The pam is 
doubtless due, m part, to the dislension of the zone lying 
on the cardiac side of tius spasm 

The occurrence of spasm is not, how ever, restneted to 
cases of gastric ulcer There is a reflex spasm wluch, m 
many of its quahties, so closely resembles the direct spasm 
that m haste a false conclusion as to the presence of an 
ulcer may be drawn The reflex spasm, e\en when it is 
as deep as the direct spasm, is rarely so constant, or so 
immobile, it is apt to be shallow, fugitiNe, changmg from 
one part of the stomach to another, and at each part per- 
sua<lmg one that here, at least, is an ulcer Such a spasm 
may be excited by conditions so diverse as cholecystitis, 
tuberculous disease of the mlestme or cajcum, chrome 
appendicitis, and certain conditions of the central neix mis 
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system. No gastric iilccr, of course, exists ^vitliout in- 
fection; infection may he present, too, in the pyloric part 
of the stomach ^hen its primary source lies elsewhere. 
It is long since I described the “pyloric blush” of chronic 
appendicitis, and Braithwailc’s work* in this connection 
is full of interest. If, therefore, these t^^o conditions, 
spasm and infection, are present both in the true and in 
the apparent disease of the stomach, there is little wonder 
that the symptoms aroused by them should often lead 
even the alert and earnest diagnostician astray. The only 
competent authority to distinguish before operation be- 
tween the spurious and the true is the radiologist, and, as 
I have before ventured to claim, his work has pride of 
place among the metliods of diagnosis in all forms of 
gastric ulcer. 

It is not only in the diagnosis of gastric ulcer that our 
resources have been so greatly augmented, but in the 
recognition of its occasional complications. Many years 
ago I laboured liard to discover, and in several papers 
elaborately described, the various signs wliich permitted 
the hopeful recognition of an hour-glass stomach. The 
signs were many, tlie labour to elicit them protracted, 
the judgment difficult and not free from faults. Now 
the radiologist will tell us every detail that is relevant; 
not only is the diagnosis indisputable, but the site of the 
constriction, the size of the two complements of the 
stomach, tlie speed with whidi one or other will empty, 
the degree of adliesion if any — all, and even more than 
these, are stated with imequivocal accuracy. 

Cancer of the Stomach 

We shall aU, I do not doubt, be prepared to concede 
our inability to diagnose cases of carcinoma of the stem- 
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acL in an early stage. Of gastric carcinoma there are, 
speaking roughly, two great groups. In the one the pa- 
tient has suffered for years at mter>'als from mild or severe 
forms of gastric discomfort. Finally, one attack, at first 
very like all the others, proves rebellious. Relief is not 
given by the remedies which liitlierto have proved so 
easily successful. At the operation an ulcer, transformed 
in part to carcinoma, is found. In the second group are 
the cases I refer to as “the bolt from tlie blue type.” 
The patient has perhaps been notorious for vigorous gas- 
tric health: he scorns the suggestion that he may perhaps 
have been a little dyspeptic. His dem'al of former ill- 
health is disdainful to the point of arrogance. Sud- 
denly he becomes ill, and perhaps the illness is ushered in 
by liEematemesisof great severity. He loses zest for many 
things — food, liis former actirities of work or play; he 
loses weight, becomes aneemic, and when he is examined a 
lump is felt in the epigastrium. It is a melancholy but 
indisputable truth that, despite the activities of a small 
body of surgeons in tliis country, carcinoma of the stom- 
ach is almost always an incurable and fatal disorder. I 
should doubt if there are a hundred patients in the wlxole 
coimtry who are alive and well five years after operation 
for the second tjqxe of carcinoma to whicli I have just 
referred. The reason for tliis lamentable condition of af- 
fairs lies chiefly in our incapacity, by any clinical means, 
to make a diagnosis in the early stage. As a profession 
we are not, however, blameless. We have not the cour- 
age of our experience. For when a patient over forty-five 
begins witli these insidious failures of health our ten- 
dency is to procrastinate, when wc should not delay a 
moment. Lives are lost in part tlirough ignorance, in 
part through timidity. The radiologist is now our 
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Strength. lie is able, given time, to make a diagnosis of 
filling defects, recognising interrupted 'waves of motion, 
of a break in peristalsis on the affected curvature, wliilst 
the movement on the normal cun'ature is unchecked, of 
deflections of the current of the opaque meal, long before 
■\\e could be in the least degree confident, by any other 
means at our command, of the presence of a gro>\'t]i. 
To ensure a success in treatment greater than that most 
meagre form A\e now command, two changes are essen- 
tial: all patients about whom we have a doubt should be 
sent fortliwith to the radiologist, and the ar-ray examina- 
tion should not be hurried. 

Diierlicula 

Wiat should we know of diverticula of the duodenum 
but for the radiologist? I have carefully searched the 
literature of this subject, and though the condition was 
first described in 1710 by Chomel,* no case had been diag- 
nosed during the lifetime of a patient before 1912. Yet 
J. T. Case,* in a study of 6,847 consecutive patients upon 
whom a radiological examination of the stomacli and 
duodenum was made, found no fewer than 85 cases of 
diverticulosis. Not many of tlie patients who possess 
these little wayside tracks from the duodenum suffer 
from them; their removal is therefore rarely necessary. 
But regard sliould be paid to them in all operations in 
which a diagnosis of duodenal ulcer, or of cholelithiasis, is 
not supported by the conditions disclosed at an operation, 
for the retention of foodstuffs in these cavities, or its fer- 
mentation, may cause symptoms which are apt to be as- 
cribed to other lesions, and when tliese are not found on 
inspection the operation may, in ignorance of tliis con- 
dition, be abandoned as a failure. 
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Of diverticula of the jejunum occurring during life 
nothing could be known apart from their demonstration 
by a:-ray examination. The cases are few in number, and 
the little pockets do not often cause much harm. This is 
all to the good ; for when present tliey are apt to affect so 
great a length of intestines as to make removal of the 
affected segment a matter of difficulty, or even impossible. 
The best example tliat has fallen witliin my knowledge 
occurred in the practice of my colleague, Mr. Braithwaite, 
the radiological examination and the diagnosis being made 
by Dr. Rowden. 

Cohn 

The subject of radiology in relation to diseases of the 
colon has so recently been discussed in London that I 
need say little concerning it to-day. When 1 operated 
upon the first case recognised as diverticulitis in tlus 
country on April 2, 1906, so slight was our knowledge of 
the disease that a diagnosis during the life of the patient 
had never been made. Manj of the specimens on our 
museum shelves bearing tlie label “carcinoma” were ex- 
amples of the massive inflammatory thickening round 
these little crypts, and the fact that the majority of the 
fistulous tracks from the colon to tlie bladder were not 
due to carcinoma was generally unrecognized. The 
diagnosis of diverticulosis is now made with complete 
confidence by the radiologist, and by comparison of one 
radiograph with another, taken some months later, wc arc 
able to judge the progress of the disease, and to come to a 
decision as to whether operative treatment is likely to 
he necessary. 

I have a number of patients suffering from tliis disease 
w ho arc kept in good healUi, and are sheltered from the 
attentions of the surgeon, by medical treatment. Tliis 
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ensures a daily emptying of the intestine, and mcludes 
an orgy of aperients on the Saturday afternoons and 
Sundays winch are given over, rebgiously, to the obser- 
vance of the ntual of free and frequent evacuation I 
find that operative treatment m the chronic form of this 
disease is rarely necessary 

The diagnosis of caremoma of the large mtestme mi^ 
present such difficulties to the radiologist that great care 
IS needed to avoid error The opaque meal and the 
opaque enema botli have their uses, but I find far greater 
help from the latter Owmg to the loading of the colon, 
and the tenacity \vith wluch foecal masses will adhere to tlie 
mucous membrane, some days may have to be spent m the 
admmistration of aperients and m lavage of the colon 
before it is empty A small, hard, adherent mass of fsecal 
material will show the same filling defect as a growth and 
imprisoned gas will prevent the entry of the opaque 
material Spasm of the colon, espeaally m heavy 
smokers, may suggest an orgamc stricture, and the over- 
lappmg of one part of the bowel by another may cause a 
deepened shadow or prevent a free entry of the banura 
mixture I have been misled both b> negative and b> 
positive diagnosis made by the radiologist, but I have 
been far more often aided than hmdered, especially if a 
da^ -to-day exammation of the faces for blood, when the 
diet is free from haemoglobm, has been made By collat- 
mg these two methods of exammation, radiological and 
hamatological, with the chmeal history we are able to rec- 
ogmse mahgnant disease oi the colon before a tumour can 
he felt, and before obstruction has de\ eloped , and, havmg 
regard to the fact that the colon lends itself to removal 
better than most parts of the body, and tliat recurrence 
after early operation is rare, this a great achievement 
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Gall-bladder 

The recogmtion of diseases of the gall-bladder is now 
receiviDg help from the radiologist In mating a diag- 
nosis we are all accustomed to speat of cholelithiasis — 
to say that a patient is suffermg from “gall stones ” 
But I hehe\ e that we shall be able before very long to 
loot upon gall stones m much the same way as we now 
regard hemorrhage from a duodenal ulcer, or its perfora- 
tion — that IS, as a quite uimeccssar> comphcation Gall- 
stones arc the expression of tedious events m a terminal 
stage Despite my fnend Rovsmg of Copenliagen, I have 
unchanged behef m tlie view that gall stones are the con- 
sequence of infections wluch reach the gall-bladder from 
one or more of several sources Our busmess is to search 
out the maugural symptoms, the symptoms of infection 
of the gall-bladder, and to use all the means that tlie 
radiologist — employmg, too, the method of Graham — can 
bruig to our aid I look forward bopefullj , and not with- 
out confidence, to the day when we shall regard chole- 
htluasis as a preventable disorder It is true that the 
climcal diagnosis nowadays is not often at fault, we are 
able to preset the presence and the position of stones m 
the gall-bladder or the duels with a large measure of cer- 
tamty Even the precalculous stage of this disorder js 
becommg day by day easier to discover Though we can 
clearly sec tlie gall stones on the radiograph m about 
one-third of the total number of cases m which lhe> are 
sliown by operation to be present, they are not often seen 
where they are not confidently expected The mdirect 
signs of cholec> stitis are of more mterest than the shadow 
of stones, for they display the changes which the disease 
has brought aliout in neiglibounng organs by the presence 
of an enlarged gall bladder, or the traction exerted by 
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a shrunken gall-bladder ^^luch has become adherent to 
them. The advantages of Graham’s method ■\\ould seem 
to lie chiefly in the opportunities afforded for research into 
the physiological activities of the gall-bladder, and into 
the functions of the liver. We do not yet know in what 
circumstances and at what rate the gall-bladder fills and 
empties, and we have still much to learn of the secretory 
acti^'ities of the liver. The absence of any shadow after 
the Graliam injection has been made, is indicative of a 
clostire of the c^’stic duct by a stone or by a stricture, or of 
the failure of the gall-bladder to concentrate the bile. But 
a mistake in the recognition of the two organic conditions 
is almost unknomi. Tiie danger attacliing to Graham's 
present method appears to be very slight, and doubtless, 
with enlarging experience, ^Till disappear. The salt used 
by Graham is useless as a test for hepatic efficiency, owing 
to the fact that its colour is destroyed in serum. 

The aj-ray examination of the gall-bladder after its 
removal, and of the stones which it contained, shows that 
the smaller stones almost always contain nothing but 
cholesterol, A very few have a nucleus, or an ingredient, 
of calcium. It is only after a certain size has been reached, 
and a chronic irritation of the gall-bladder has been in- 
cessantly at work, that calcium in little spots or as a thin 
film is laid dmvn on the surface of the stone. 

The conclusion I draw from the radiological work done 
in connection with cliolelilliiasis is that it enables a diag- 
nosis to be made which would, in rare instances, perhaps 
be in doubt; that it discovers the existence of associated 
lesions in neighbouring viscera; and chiefly that it is a 
powerful instrument of research in enabling us to discover 
the composition of stones, and therefore to learn some- 
thing of the processes at work in their formation, and by 
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Graham’s method to add somethiDg to our very imperfect 
knowledge of tlie functions of the gall-bladder and of the 
liver. In other conditions the help of the radiologist to 
the clinician is still more invaluable. In diseases of the 
kidney and ureter, in the discovery of stone witliin the 
bladder or of diverticula protruding from it, w e are even 
in danger of alIo^\ing our clinical diagnosis to ignore the 
history, and to base itself confidently upon radioIog>’ 
alone. No doubt others are as weak as I am. inien a 
patient complains of pain in the loins I am tempted to 
ask first what the radiologist says, and to accept Iiis word 
as law. Indeed, he is so constantly right when the clin- 
ician alone would be so often in doubt that here too he is 
both guide and governor. The use of the “bonnet,” 
which so greatly helped us in the removal of projectiles 
during the w'ar, may well be remembered when the kid- 
ney, delivered from the wound, is being searched for 
stones. And here, too, research w ork upon the normal and 
pathological anatomy of the kidne> and ureter, after 
opaque injections have been made, and upon the chemical 
constitution of stones, has added notably to our knowl- 
edge. 

One of the most delightful uses to W'hich radiology has 
been put is that wliicli Sicard introduced for the localisa- 
tion and discovery of tumours of the spinal cord. My 
knowledge of this comes from Mr. Percy Sargent. I con- 
fess that I felt a llirill of pleasure w hen I first learnt of 
this neat and ingenious method. 

Limilahons 

One very important point remains. All the methods, 
other than the application of our own senses directly to 
the patient which we so willingly use in the practice of 
to 
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surgery, are after all ancillary. They strengthen our 
clinical armoury by adding weapons of varied and some- 
times, as in the case of radiology, of immense value. 
But they all supplement our clinical resources; they do 
not, and cannot, supplant them. In regard to gastric 
ulcer I cheerfully acknowledge that the radiologist is, on 
the whole, a more competent and a more accurate diag- 
nostician than I am. Ho has pride of place. But I find 
an occasional case when, being confident of the existence 
of an ulcer, I learn that the radiologist doubts, or even 
denies, the diagnosis which nevertheless an operation 
confirms. I accept with gratitude a positive diagnosis 
made by the radiologist; but if my clinical sense urges 
me, after the rebuff of a negative report from the z-ray 
department, to hold to my diagnosis, I may find ray 
tenacity rewarded. In a long series of cases the radiologist 
will, however, prove to be right more often than the 
clinician. 

Wien the clinical diagnosis of an ulcer, or of a diseased 
gall-bladder, or of an enteric g^o^^'th, is not confirmed by 
the z-ray report, >’shat is to be done? The whole case 
must once again be reviewed. In cases of gastric ulcer I 
hesitate to go contrary to the report of the radiologist, 
but sometimes I am driven by my ovti confidence to do 
so. In cases of duodenal ulcer I prefer my own opinion, 
linked with that of the chemist, to that of the radiologist. 
If he gives a negative opinion and I am persuaded of the 
accuracy of my o^vn, I am prepared to act upon it, and I 
find I am more often right than he is. In gall-bladder 
disease the clinician, if unsupported by the radiologist, 
sliould be prepared to act alone. I could quote many in- 
stances wliere patients, including mecUcal men, liave 
heard tlie diagnosis of cholecystitis from the clinician, 
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and on learning that it lacks confirmation by the radi- 
ologist have been lulled into contentment and a danger- 
ous inactivity, only to be roused by a very formidable 
catastrophe. If the careful clinician has made a diagnosis 
of cholecystitis or cholelitluasis, a report from the radi- 
ologist tliat gives it no countenance should be disre- 
garded. And so it is with suspected malignant conditions 
of the large intestine. Though a radiological examination 
often affords the greatest help when confirmed with the 
clinical liistory, and with the daily search for occult 
blood, the earliest and the most certain diagnosis of these 
diseases, after all, is made when the barrier of the ab- 
dominal wall is lifted away. 

Tiierapy 

The treatment of carcinoma wherever it occurs is a 
disheartening business. The recognition by patients and 
by medical men of the earlier conditions of malignant 
disease, even in parts that can be seen or are easily ac- 
cessible to examination, is unhappily infrequent. It seems 
almost incredible that patients should allow ulceration of 
the tongue, for example, to progress to a stage in which 
remedies arc almost hopeless. The diagnosis presents no 
difficulties, and inspection of the tongue in a mirror ought 
surely to awaken anxiety. And at every meal time dis- 
comforts must be felt or limitations of diet be necessary. 
When a lump appears In the breast of a woman her 
natural timidity makes her, perhaps, unwilling to sub- 
mit herself to examination. And when the tumour is 
plainly felt by a medical man no little time is lost in dis- 
cu^ons as to its nature. Nothing but the microscope 
can settle the diagnosis in a difficult case; to wait for the 
appearance of those signs which con^^nce the surgeon that 
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the tumour is mabgnant is lo give time for the chscase to 
be dissemmated A review of many cases over a period ^ 
of tnenty ^ears results m this interestmg law “In tu- 
mours of the breasts of women over forty years of age, not 
less than 80 per cent are mabgnant, no matter what the 
physical signs of the tumour ma) be ” Diagnosis, tlicre- 
fore, is largely a matter of the ago of the patient It is a 
far more rehable guide tlian any other Many cases folloi\ 
upon chrome mflammatory lesions — the mouth, m the 
breast, m the stomach, upon the skin, m the colon 
Cancer, therefore, is often a preventable disorder And in 
its early stages m most organs of the body it is a curable 
disorder To the surgeon two facts about cancer appear 
indisputable that it comes as a result of long contmued 
trivial irritation, and that it begins as a purely local 
disorder, and can m that stage be wholly eradicated 
It IS pitiable to find so large a number of cases which 
are moperable, or wlucb, havmg been treated by opera- 
tion, suffer recurrence To deal with these cases man> 
remedies have been sought Radium has proved its 
value m some of tliem, and the application of x rays wos 
soon included among our methods Twenty years ago or 
more I sent all my breast cases, and all cases m which 
glands had been removed from the neck after excision of 
the tongue, to the radiologist Of the effects produced by 
tlie methods of radiology in such cases it was difficult to 
judge If the patient remamed free from recurrence, one 
was unable justly to apportion credit between the ra- 
diologist and the surgeon, if the disease returned, both 
had. paweeksa. I canaft tarddy and celuctaatlv ia 

tlie conclusion then that, on tlie whole, more harm tlian 
good was done and I abandoned the method entirely 
When the deep x ray methods were introduced I felt 
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renewed hope, and with the inost skilful and enthusiastic 
co-operation of Dr. Cooper I have submitted a very large 
nundier of patients to Ms treatment. An exposure to the 
deep x-Tsy may be made (a) before operation; (6) during 
operation; (c) after operation; (d) when operation is im- 
possible. 

(a) Before Operalion 

In my own practice this is not often adopted in cases 
of cancer, for I feel that if a growth is to be removed it 
may be possible to eradicate it to-day and impossible to- 
morrow, and I never waste one single day. But in cases 
of carcinoma of the breast, when the activity of the growth 
and the rate of its extension seem almost inflammatory, it 
may be worth while to apply the rays, not so much to the 
growth as to the area around it, in the hope that the cells 
in lymphatic vessels, wMch might be set free to implant 
themselves upon the surface of a wound, may be de- 
stroyed. 

In cases of carcinoma of the rectum, or of the uterus, 
with much induration and tMckening around the tumour, 
and when adhesions appear to be present, the rays 
may cause a change so great as to m^e one doubt the 
truth of the earlier observations. Tlie gro%vth shrinks, 
loses its induration and Ibdly, and from appearing irre- 
movable seems now to offer no difficulty. In one case in 
wMch, in an enfeebled old woman, much distressed by a 
teasing diarrhoea, I had performed colotomy, the groiilh 
entirely disappeared. I had removed a gland at the time 
of operation, and tlie diagnosis of carcinoma was not in 
doubt. No doubt the growth w'ill reappear, but its com- 
plete removal is an evidence of the great effect wMch the 
rays arc able to produce. In all cases of splenic enlarge- 
ment one or more exposures to x-rays are given. The re- 
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duction m the bulk of tlie spleen is almost mcredible 
from fillin g the whole abdomen tlie organ shrinks until 
a lump the size of a golf ball is felt below the costal mar- 
gm Tlien the spleen may be removed with a safety and 
with such ease as could not be claimed for any operation 
upon it m its original state 

(6) During Operation 

In cases of Cnle’s operation upon the glands of the 
neck, and m cases of carcmoma of the breast, I think we 
might more often expose the entire area of operation to 
the rays before we close the wound I have done this m 
a number of cases, and tliough it is impossible accurately 
to gauge its value, on theoretical grounds it certainly ap- 
pears a very desuable procedure I ha\e long felt dis- 
heartened by our inabihty to perform more often than we 
do radical operations for carcmoma of tlie stomach I 
therefore determined to enlist the lielp of the radiologist 
The appUcation of x-rays to the surface of the abdomen, 
though it may rarely do good m these cases, does some- 
times appear to do harm I tried a new method While 
the abdomen was opened and the stomach exposed I 
moved the patient to the x ray room, and there, bnng- 
mg the growth as far as possible mto a wdely opened 
wound covered by a smglc layer of macmtosh gauze, I 
appbed the lamp directly to the stomach for a penod of 
forty mmutes The abdomen was closed Seven weeks 
later m one case, nme weeks later m another, I reopened 
the abdomen and found the gro^vtlis so changed and 
shr unk en that J was able to xemoye them, with all their 
attached glands Two operations of gastrectomy m tins 
way were performed m 1923, and to-day both patients are 
ahve and well One has gamed 33 pounds m weight, 
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another 9 pounds In both two transfusions of blood were 
given — one at the time of the x-ray exposure and one 
before the removal of the stomach w as undertaken Tliere 
is perhaps a future for tins new method, the surgery of 
access, in cases of carcinoma whether the deep x-ray or 
radium is to be applied 

(c) After Operation 

As soon as the wound is healed after remo>al of the 
breast, a course of treatment by the radiologist is now 
ad\jsed in all cases The hope we entertain is that any 
cancer cells m the neighbourhood of the wound will be 
killed, and that recurrence may be so prevented Of the 
prophylactic value of the rays we cannot speak with any 
certainly. A local recurrence after an operation for 
mammary carcinoma is, m any c\enl, so rare that a very 
long senes of cases would bo necessary to establish 
the value of postopcrati\e radiation But, again, on 
theoretical grounds the treatment appears so rational that 
I should not feel content to omit it 

It IS perhaps desirable to urge once agaui the necessity 
for an x-ra> examination of the chest and neck before 
any operation for carcinoma of llie breast is undertaken 
Tlic search for metastatic deposits in outlying regions 
should im ariably be made before rorao^ al of the primary 
source is undertaken Wlicn recrudescence of the growth 
has taken place in the neighbourhood of the wound, or 
appear m itic aecX, raAtalioii diea pro- 
duce the most rcmarkabic results I hav e known multiple 
nodules scattered widely over the chest-w all to disappear 
completely, and to remain absent until the patient’s 
death in consequence of visceral deposits; and glands, 
grossly enlarged and cau^g pain in the neck and head, 
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are diminished in size or caused to vanish, and the lan- 
cinating pains soon disappear. 

(d) Inoperable Cases 

A visit to the radiological department engaged in the 
treatment of these cases is a depressing experience. Cases 
for Inch the surgeon can do nothing, and cases for which 
he has done all he can, are sent to this last resort. All 
the surgical outcasts find refuge liere. If radiology could 
do nothing for them no blame could attach to it, for more 
unpromising derelict material it would be impossible to 
find. Yet something is wrought upon tliese cases tliat at 
times approaches the miraculous. Growtlis shrink and 
wither away, and foul and extensive ulcers make vigorous 
attempts to heal, and haemorrhage from excavating 
caverns ceases entirely. Growths of the thyroid seem to 
melt away, and gro>^ of the parotid, hard, fixed, and 
painful, may disappear very quickly. But the return is 
not long delayed. The most dramatic result I have ever 
seen was in connection with a carcinoma of the thyroid as 
large as the patient’s head, which disappeared almost en- 
tirely within a month, only to return >vith almost equal 
haste and quickly to prove fatal. There are, of course, 
many disappointments, and at present one is not able con- 
fidently to reckon upon any improvement in the in- 
dividual case; but the fight for each one is always worth 
while. 

The effects produced upon the patient are sometimes 
apt to be serious unless great care is taken. The red cells 
are so diminished in number that great enfeeblement re- 
sults. I have many times given one or two transfusions of 
blood in patients w ho have to submit to a:-ray treatment, 
and hypodermic injections of iron are administered 
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regularly, and most patients are given artificial sunlight 
haths. 

The gifts of radiology to medicine and to surgery have 
been most lavislily bestowed. "When e consider that this 
science is a newcomer into the fields of diagnosis, of 
therapy, and of research, the results obtained in so short 
a time are surely matters for wliich humanity at large may 
feel profoundly thankful. If I may for one moment 
arrogate to myself a greater authority and a \\ider respon- 
sibility, I should like to ofier to you, gentlemen, in the 
name of all your colleagues, my respectful liomage for the 
immense benefit you and your forerunners have already 
conferred upon mankind, and to express my confident 
prediction and my warmest hopes for the continued and 
beneficent progress of the science which you so wortliily 
represent. 

*Tb« Afackenzie Dav{cboa AftiDonal Lecture deL>ered before tbe Inter- 
national Coogresa of Hadiology, July 3, 1923 nepnnieO Crom the Bri/ufi 
MeJieal Joarnal, 1925, ii. 47 
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CANCER AND HOW TO FIGHT IT* 

If the law of averages holds good, one hundred people 
in this room ■ntiII die of cancer. Statistics, I was once 
courageous enough to claim, will prove anything, even the 
truth. The truth is that in this country one person in 
every seven, over the age of thirty, dies of cancer, that 
50,000 people die yearly in England and Wales, and that, 
according to Hoffman, 500,000 lives are annually lost in the 
civilised countries of the world from this disease. But the 
Jaw of averages appears to be changing against us, for 
there is little doubt that cancer is definitely on the in- 
crease, especially in certain organs. Cancer is an ancient 
and a heartless foe. Examples of its lethal power are 
found in bones taken from the tombs near the p>Tamids 
of Egypt, dating from 3,500 years before Christ. It 
was known and described over twenty centuries ago by 
Hippocrates, the Father of Medicine, and it has never 
since ceased for one single day to take toll of precious lives. 

A survey of the progress of medicine during tliis cen- 
tury shows that we arc, little by little, but very surely, 
obtaining control over certain diseases w'bich were for- 
merly the plagues of mankind. In comparison with them 
cancer not only sliows no decrease; it is actually gaming 
ground. Cancer is now the most dreaded, the most in- 
exorable, the most menacing of all the physical infirmities 
of our race. It is tlie “Captain of the men of death.” 
Let us give figures: 

Iiijthe last twenty years — 

The general death rate has fallen 32 per cent- 
The infant death rate lias fallen i5 per cent. 

The tuberculosis dcatli rate has fallen 38 per cent 
Tlie cancer deatli rate has increased 20 iier cent. 
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In the last seventy years the mortality from cancer has 
increased fivefold. 

Attempts have been made to explain this increase in 
the death rate of cancer: 

(а) By consideration of the fact that, the average ex- 
pectation of life having increased, a larger number of 
people live to the cancer age, Tvhich is the period of hYe 
beyond forty years. To some extent this is true, but the 
average duration of life is longer cliiefly because of the 
lower infant mortality. Dr. Leonard Hill says: 

“The expectation of life has gone up for infancy but not for the 
period of late middle age. There is no problem of what we are to 
do with our grandfathers, they are living scarcely any longer than 
they did fifty yean ago.” 

(б) By ascribing it to increased accuracy of diagnosis. 
In this, too, there is truth. But if we pay regard to those 
cases in which diagnosis can never have been diilicult, 
because the disease was near the surface and easily seen 
or felt, we find this argument is not sustained. For 
example, in cancer of the tongue there has been an increase 
of 39 per cent., and in cancer of the breast of 28 per cent., 
in the last twenty years. But it must also be remembered 
that some few diseases called cancerous in other days ore 
now known to be simple. This is true of diseases of the 
stomach and of the large intestine. 

This increased mortality from cancer, chiefly in the 
alimentary canal, has occurred despite the fact that more 
people than ever are being cured of cancer. It surprises 
many to hear that canoer can he cured; that tite patient 
can be relieved for ever from his disease. But it is true. 
To-day operations of wide extent and of low mortality are 
more often followed by a permanent freedom from recur- 
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rcnce than they were twenty years ago Tlie operations 
practised to-day are more frequent, of greater extent, of 
greater safety, and attended by a larger measure of per- 
manent relief from the disease than was the case twenty 
years ago We are apt to hear of the failures of surgery 
as well as of its successes Montaigne thought the doctor 
among the most fortunate of beings, because the sun shone 
upon his successes, wlule his failures ■\^e^e buned m the 
tomb But this is not altogetlier true We hear of deaths 
from operations, of recurrence from cancer after its re- 
moval, we hear httle, even from the rescued, of their 
freedom from this disease Cancer is rarely mentioned 
by those who have suffered from it, they appear to re- 
gard it as a sort of moral blemish, as something that is 
better not discussed, as something equnalent to idiocv 
or epilepsy in tlie family 

If It IS true, as it is indubitably true, that permanent 
rehef from cincer is being secured b> our present methods 
in large numbers of cases, the question naturally arises as 
to why this IS not more often possible We are all a httle 
to blame Medical men are sometimes, though I am glad 
to tlimk not very often, mehned to watch the earher 
phases of tius disease, especially when attacking mtemal 
organs until it is certain that the condition is mahgnant 
The certainl) of diagnosis is often the certainly of death 
If w e w ait until w e know , we wait until w e cannot cure 
Wc must “look and see, know and act,” and not “wait 
and see ” 

And the public is in part to blame, for among them 
there IS great ignorance of the possibihties and the achieve- 
ments of surgery, and ignorance is the parent of unbelief 
Wliat is the attitude of a patient who discovers a Jump on 
tlie body, say a tumour in the breast^ She savs, “There 
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is something "wrong here; it may be cancer; if it is cancer 
I must undergo an operation; if I do I may die; if I sur- 
vive, the disease may come back; if it returns I must 
submit once again to operation "with all its risks; even 
then the disease may recur. It is a hopeless and de- 
pressing prospect; I had better not mention the fact of 
the lump." And so time passes: the tumour grows and 
grows through every moment of every hour of every 
day, and at last the patient submits to a rescue opera- 
tion, which the surgeon is reluctantly compelled to per- 
form, knowing that he must do his best in adverse 
circumstances when precious time has been ^\a8ted, %^lien 
the chances now are all against him. Unhappily, it is 
not very infrequent for the delay to be encouraged by the 
wasteful trial of other methods The "cancer curer" is 
still a curse in the land, and the most patlietic credulity 
as to his claims is shoun by people who should know 
better. 

Cancer never yet was cured by the quack, but infinite 
harm has come to patients from the delay which foolish, 
impotent, and pernicious practices have in\olved — a de- 
lay which has allowed a small local disease to increase 
and to be strewn about the body. The desire for methods 
other than those which authonty advises is as old as the 
days of Naaraan, captain of the hosts of the King of 
Syria. Wlien Elisha advised him to wash seven times in 
Jordan and so be cleansed of his leprosy, liis wounded 
chauvinism made him cry out, “Are not Abana and 
Pharpar, rivers of Damascus, belter than all the waters 
of Israel?” The sulferers from cancer are still beguiled 
by ignorant and pretentious quacks, and encouraged in 
their beliefs by irresponsible busybodies distinguished 
only by their complete ignorance of scientific metliod 



CANCER AND IIQW TO FIGHT IT 159 


and their complete absence of sdentilic temper. Tlieir 
statements are disputable in fact, doubtful in logic, and 
tend to betray the people whose lives must pay the 
penalty of their folly. 

Wlio are the victims of cancerp A man’s life has 
three stages: a stage of growth, of preparation for man- 
hood and all its mamfold activities; a stage of accom- 
ph’shment, when all that he has learnt is applied to the 
purposes of his daily life; a stage of decline, when his 
vigour slowly wanes, his work is fulfilled. Cancer seizes 
a man, as a rule, in the later half of his second period, 
when his trained mind or hand is at its best; when Ids 
judgment has ripened; when his worth to his family and 
to the community is at its highest; when the service he 
can offer to the world is of greatest value; when knowl- 
edge grows to wisdom. Tlus is the time for a man to 
live; the time to die is when work is done, when joy in 
labour has gone, when faculties are dimmed and enthu- 
siasms quenched, when a man is no longer ah asset to the 
world and has perhaps become an encumbrance even to 
lumself. Cancer seizes a man when he is most needed 
hy Ids family, who still ask a father’s counsel and help, 
and is needed by the community for the service lie can 
then best render. 

Is it not, therefore, time for us to bestir oursehes, 
and to seek new sources of strength to fight this eager 
and relentless foe? To overcome an adversary we 
must make a study of Ids methods, inquire as to his 
origin, Ids designs, his power. If we lia>e already en- 
countered him, we must discover both the circumstances 
in wldch we have been able to win a victory against 
him and the conditions under which we ha>e suffered 
defeat. 
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What, then, do we know of cancer? 

Cases of cancer may conveniently and for purposes of 
brief description be divided into U\o groups; First, those 
in which the growth is lying either on or near the surface 
of the body, or is attacking organs, or parts of organs, 
wliich can with no great difficulty or danger be removed. 
Secondly, those in wliich the growth is relatively inaccess- 
ible, lies out of sight, cannot be felt, and only reveals 
its presence by symptoms, or after examination by x-rays. 
In these cases an operation may be difficult, impracticable, 
or even impossible. 

How, then, can wc expect to conquer or control this 
disease? It is obvious that two methods of attack must be 
follow'ed. 

In the first place we must so instruct the public, and 
educate ourselves that those cases of cancer in which com- 
plete eradication of the disease is surgically possible shall 
be recognized and treated at the earficst moment. The 
operations now practised are reacliing their limits, not 
only in extent and in tlie safety with which they can be 
performed by expert surgeons, but also in respect of the 
pain or discomfort they inflict. We cannot reasonably 
hope for any considerable change in any of these direc- 
tions if the material upon which we work remains un- 
changed. We do, liow'ever, know that operations per- 
formed in tlie earliest stages of the disease are safer than 
those in the latest stages, w'hen the patient’s health is 
seriously undermined by the disease, wiiicb may have 
spread insidiously Ijeyond the farthest reach of the sur- 
geon. We can make surgery safe, and even more suc- 
cessful, not so much by strengthening the arm of the 
surgeon as by enlisting the help of the patient; by en- 
couraging lum w’ith the knowledge that accessible growths 
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arc capable of coraplete removaJ, small risl., and with 

permanent freedom from recurrence, if only they can be 
reached in time. 

And, in the second place, we must carry out all manner 
of research to disclose the secrets, the most baffling and 
elusive secrets, of the cause and the prevention of cancer, 
so that inaccessible cancer shall also be treated with suc- 
cess, or even prevented. We may even dare to hope 
that wc are not far distant from the day when these 
mysteries will at last be revealed, when what is perhaps 
tlie heaviest burden ever laid upon mankind shall at last 
be lifted. 

With regard to the education of the public there are 
certain disadvantages, some fanciful, some real. It is 
said that if we “talk cancer” we shall make people 
“lliink cancer.” We hope that is true. We do not wish 
the public to “forget cancer.” For cancer is an unfor- 
giving enemy, and once he has settled upon his victim, 
ho never for one single moment ceases to grow, and the 
sooner you confront your foe the better for you and the 
worse for Iiim. 

It is said tliat we shall increase fear. ,That I firmly 
believe is impossible. The fear of cancer is so great in 
the minds of many people, if not in all, that it is impos- 
sible to add to it. Cancer is the lung of Terrors. If w e 
can help the public to learn that it is not cancer, but ig- 
norance with regard to cancer, lliat is in part responsible 
for tlieir horror of it; and if we can assure them that 
cancer under certain conditions and when attacking -cer- 
tain organs is capable of coraplete removal with perma- 
nent freedom from a return of the disease, shall we not 
be able to diminish or even to banish fear? Tliere is no 
evidence to show that cancer is bred by fear; tliat those 
u 
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who are fearful of its onset are especially liable to be- 
come its victims Ignorance here, as elsewhere, is a part 
of fear, but fear does not contnbute to the incidence of 
cancer Fear should be the fear of delay, the fear lest 
a simple disease may become cancerous, the fear lest a 
local, and therefore curable, cancer should mcrease until 
it becomes generahsed and mcurable Knoiv ledge will 
brmg freedom from fear May I quote with warm ap- 
proval a sentence from Mr Hastmgs Gilford’s l>ook 
Tumours and Cancers (p 601)? 

A common impression 13 that it is not good for the public to 
concern itself about cancer It is suggested that in tins matter 
Ignorance is belter than knowledge — that it is belter for people to 
remain in the dark than to let 10 the hght As a matter of fact 
we all know when we think about it that this atUtudo must bo 
wrong Cancer m reality is bad enough but this bogie-hole way of 
treating the subject causes it to assume forms m the imagination 
more terrifying than they actually are 

Those of us who have been responsible for the York- 
slure Branch of the Bntish Empire Cancer Campaign 
have reahsed the necessity of the education of the puhhc 
If surgery has almost reached the hrait of its powers m 
removmg disease, and if it is true that the earher the 
disease the more effective is the operation in eradicating 
it, it is obvious tliat the recognition of an early stage of 
the disease cannot be made, and action thereon taken, 
until 0 conseculn e events are secured — the awakening 
m the patient’s mmd of a need to consult the doctor, and 
action by the doctor, who, in turn, seeks aid from the sur- 
geon Unless tliereforc, a patient knows somcllnng of 
the antecedent conditions of cancer, of its early mani- 
festations, of the importance of early treatment, how is 
he to realise that a medical man should be consulted 




CANCER AND HOW TO FIGHT IT 


m 


without the delay of one single day? Surgeons can hardly 
extend the limits of their work, but tliey may truthfully 
claim that if they are given a chance their present methods 
are capable, and that no other methods are capable, of 
effecting a permanent eradication of the growth in every 
case of accessible cancer In Yorkshire I have “the hap- 
piness to command a band of brothers ’’ The Medical 
and Scientific Committee of the Yorksliire Council of the 
British Empire Cancer Campaign, over which I preside, 
has appointed a Propaganda Subcommittee, under the 
chairmanship of Dr. liiUman. This subcommittee will 
endea\ our to instruct the pubhc in such matters as it is 
essential for them to know if they are to help us, and will 
leach them to reahse that the only hope of amchoration 
or of cure m cases of accessible cancer rests upon early 
diagnosis and skilled surgical treatment 

Dr Hillman wTiles to me. 

“The Committee is to issue leaflets Its members and others 
will give addresses to various local bodies, and will organise ‘Ex- 
hibitions,’ wlierc microscope slides, grapliio statistical charts, skia- 
grams, leaflets, striking ‘posters,’ and ingeniously described models 
will be shown These Exhibitions arc to be placed in charge of a 
qualiGed woman doctor who will gi>e information to visitors and 
will answer any questions they may put to her An hour each day 
will be de\oted to ‘women only,’ and instruction is to be given in 
matters concermng tumours of the breast, irregular discharges, and 
so forth 

"Each ‘Exhibition’ is to be held m a vacant shop, centrally 
situated, and will last for one week, the arrangements for it arc 
made m co-opcration with local committees and with local medical 
officers of hcalUi The demonstrations arc purely educational and 
arc not intended to raise funds 

“The subcommittee is now engaged upon a programme for taking 
tliesc exhibitions to the pnnapal towns and villages in the county 
If they pro>e successful, as they bave already proved to be m two 
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towns, it IS intended to take a ttaveUing exhibition on a motor lorry 
to the scattered villages 

"Bj these means it is intended to take a message of Hope to all 
who care to listen, and the sabcoramittce believes that a matcnal 
li^enmg in the number of ‘inoperable’ cases will follow It is a 
striking fact that at the first two Health Exhibitions held in Hull 
and Rotherham no less than 73,000 persons attended 

* The outstanding impression conveyed to the organisers was 
the keen and earnest desire for correct information manifested b> 
those attending 

“Each Exhibition is to be opened by the local major, or other 
prominent atuen, and its existence is made known by leaflets (dis* 
tnbuted by boy scouts, clinic ofiicials, and others), by illustrated 
sbdes at cmemas, and by pulpit references at all the places of worship 
"Interest lias been stimulated by the demonstration of vanous 
electneal and other appliances, generously loaned by a surgical 
instrument firm, but all advice as to treatment has been studiously 
avoided The only advice oOered has been ‘Don’t delay, don't 
conceal, be medicollj examined if you have the least suspicion that 
anything is wrong with you * ” 

Wliat are the lessons we can teach the puhh'c m con- 
nection will tins disease? The folIo^^^ng are some of the 
truths it IS important for them to know : 

1. Cancer a Local Disease at First 
Cancer is always at first a local disease. This is an 
eartremely unportant truth. For many years (and even 
to-day in the popular mmd at least) the belief that cancer 
is a “blood disease” lia>]Dg local outbreaks is firmly held 
In tj'phoid fever the general disease has its local manifes- 
tations It is often supposed that the events in cancer 
are similar, that the bfooci fe contammated, and that the 
local evidence of tliis is the nodule or the ulcer, recog- 
nised as cancerous All knowledge we possess refutes 
this view. Cancer begins locally, it remains local for 
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periods that vary in length according to circumstances; 
it may even prove fatal while still local, and therefore, if 
accessible, still removable. There is no single exception 
to the truth that cancer in its beginning is a local disease. 

2. Diseased rather Vian Healthy Organs Attacked 

Cancer chooses to attach a diseased rather than a 
healthy organ. It has been said that cancer never at- 
tacks a healthy organ, but that is to set tlie standard of 
health rather high. It is, iiov.ever, quite certain that 
any organ, or the skin, when affected by some chronic 
disorder, is more apt to be attacked by cancer. This in- 
volves the necessity for us all, patients and doctors alike, 
to pay attention to health and to do all ^^e can to keep 
lit. The majority of people, it may be said, commit 
suicide. If we consider the effect of alcohol, E>phUi8, 
tubercle; of the conditions wliich are set going by the 
rush for wealth, with all its attendant sacrifices of cau- 
tion and prudence wth regard to health from day to 
day, the statement, though shocking, appears to be true. 
St. Paul advises us to ‘’keep innocence.” We ^\ish be 
bad said ‘‘keep healtli,” for sin is not seldom a synon^un 
for disease. 

3. Cancer Influenced by Antecedent Conrfth'on^ 

The occurrence of cancer is influenced by antecedent 
conditions. The corollary to this is that cancer in certain 
instances may be regarded as a preventable disease. Sir 
Jonathan Hutchinson, many years ago, described what 
he called ‘‘precanccrous conditions" — conditions ^^l^ch, 
though not yet cancerous, would become cancerous, or 
lend to become cancerous, if neglected. These are best 
seen upon the tongue. Cancer almost never develops 
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upon a healthy tongue The tongue affected is one winch 
has suffered for many months or >ears from chrome 
superficial inflammation, due to syplubs, or smokmg, or 
both, from cracks or fissures, or ulcers, or from denuda- 
tion of its papiUffi by one cause or another Cluomc ir- 
ritation IS a definite precursor of cancer Tlus is seen es- 
pecially upon exposed surfaces Mule-spinner s cancer 
appears upon the lo\^er parts of the abdommal wall in 
consequence of the protracted irritation of lubneatmg 
oil, and of repeated small mjuries by the loom Cancer 
was common m former days m chimney-sweeps, and 
“kangri cancer in those hvmg on the lulls m Kashmir is 
caused by the w earing of a basket of bummg fuel beneath 
the clothes In those who work m anihne dyes cancer of 
the bladder appears far more frequently than m others 

4 Cancer Umnjluenced by Certain Factors 

The occurrence of cancer, so for as we know, is un- 
mfluenced by certain factors, sometimes regarded as 
“causes ” 

(a) There does not appear to be any hereditary pre- 
disposition to cancer The fact that one person m seven 
over the age of thirty dies from cancer must m this con- 
nection be remembered It imphes that withm the hmits 
of sbght variation from this normal the mcidence m any 
family may appear to be unduly heavy Probably few 
families of ordmary size escape cancer in tliree consecutive 
generations Stnlung instances of the frequency of cancer 
m one or two generations of a family, and equally remark- 
able examples of its absence^ come iioder obs&r\'atiOB 
from tune to tune The work of hliss Maud Slye upon 
mice appears to show tliat a tendency to the development 
of cancer can be engendered by special breedmg, but I 
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cannot recognise any similar liability in man. The ex- 
ample of Napoleon and bis relatives is often quoted in 
support of the contention that this disease “runs in 
families.” But it is, we think, now generally admitted 
by those most competent to form an opinion, after an 
examination of lus abdominal viscera, that Napoleon did 
not die of cancer. 

(b) Cancer, so far as w'e know, is not caused by any 
special food or foods, nor by any absence of special foods. 
It is true that excessive indulgence in food when little or 
no exercise is taken will steadily and insidiously depreciate 
the general health; and that in such circumstances of 
lessened resistance a person may more easily fall a victim 
to cancer as to other diseases. Various articles of diet 
have been impunged — ^tomatoes, fresh meat, salt, and 
many others; but there is no evidence that would satisfy 
a scientific mind that these or any other articles of diet, 
in excess or in abstinence, play any specific part in caus* 
ing tills disease. The question of the effect of diet in 
cases of cancer has been much discussed; and a ratlier 
embittered controversy between the layman and a few 
medical stragglers on the one side, and the majority of the 
profession on the other, has not languished in recent 
years. It is true that a general supervision of a man’s 
dietary when he is in healUi, or in illness, will often pro- 
duce a sense of well-being and bring back a degree of 
vigour long forgotten. But, so far as we know, no change 
in the natural history of a malignant .growth has ever 
been observed by competent authorities to result from 
such dietetic control in an indisputolde case of carcinoma. 

Tlie Memorandum on Cancer Issued by the Ministry 
of Health states (p. 3) that “it cannot he asserted with 
scientific authority that tlie use of any particular article 
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of food increases the Kability to cancer or prevents it 
from appearing.” Tliere appears to be no truth in tlic 
claim that restriction in diet or temporary starvation 
effects any real change in the disease; nor lias any evi- 
dence that could satisfy a critically scientific judgment 
been adduced to show that the cure of cancer, or its 
demonstrable subsidence or relief, is in the smallest degree 
dependent upon special systems of dietary. The York- 
shire Council of the British Empire Cancer Campaign 
are financing a new research upon this siiliject of diet in 
relation to cancer. Professor hlellanby of Sheffield has, 
with the consent of tlie University, undertaken this 
work, which could not be in more competent bands. 

(c) There is at present no sufficient proof that “cancer 
houses” or “cancer districts” exist, though here again 
striking examples of individual exceptions to tliis state- 
ment may be obser\'ed. Further inquiry may well be con- 
ducted to resolve this question, and we are proposing to 
undertake a new survey of tliis mailer in Yorksliire. 

5. Cancer neither Injections nor Contagious 

The disease is neither infectious nor contagious ^'’ery 
few surgeons have ever seen any case in which trans- 
mission of the disease by contact could conceivably ex- 
plain the development or localisation of the disease. 

6. Spread by Direct Extension 

Tlie disease spreads from the spot originally affected 
by direct extension; by the invasion of lymphatic vessels, 
wliich then convey cancer cells to neighbouring glands 
and thence to distant parts; and rarely by invasion of tlie 
blood-vessels and the transmission of cancer cells In the 



CA^CER AND HOW TO FIGHT IT 


169 


blood-stream Tlie reverse procedure never occurs That 
18 to sa>, the disease nevia* begms as a generahsed s>s- 
temic disease — as a “blood disease” having, m a later 
stage, a local manifestation 

7 Pain Rare in the Early Stages 
In the early stages cancer rarely causes pw This 
IS a truth ■which it seems very diiBcult for a patient to 
realise One of the commonest incidents of practice is to 
hear a patient protest that a g^o^vtb cannot be of a serious 
nature because no pam results from it Perhaps fe\\ 
things surprise the surgeon more than the discovery of an 
advanced state of carcinomatous ulceration of the tongue 
It seems impossible that a patient could tolerate the 
presence in the mouth of so repulsi\e a condition, one 
affected by every word of speech by every rao^ ement of 
mastication and of deglutition, one capable of cas> recog- 
mtion by the patient, Tvho has only to open his mouth 
m front of a mirror to rcahse the horror of the growth 
Yet pam m the tongue, even when it is chafed and fretted 
by a jagged tooth, seems absent or inconsiderable, and 
when pam is present it is the ear, rather than the mouth, 
of wluch complaint is made In tumours of the breast 
no pain, as a rule, is caused until the skm is mvolved, 
the lump IS discovered by accident, and htlle regard is 
paid to it because it causes no mconvenience or discomfort 
The truth that m •women over thirty-five years of age a 
lump in the breast is mabgnant in 3 cases out of 4 needs 
all the repetition and emphasis that can be given to it 
The silence of some forms of grow'th in the stomach and 
the rectum is notorious In the alimentary canal it is 
often obstruction rather than discomfort that first attracts 
attention 
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In cases of cancer ill health, anenua, lassitude, distaste 
for food, and loss of eight are often regarded as tlie 
s> mptoins itliout hich a diagnosis may hardl> he made 
In the earlier stages they are rarely present and are 
ne\er conspicuous The existence of caremoma is com- 
patible ^vlth perfect health, and in a few cases there maj 
even he a gam m weight and a remarkable feelmg of 
vigour and strengtli *T never felt better in my life’ 
IS a statement often made by an incredulous patient who 
has just heard that he suffers from cancer The symp- 
toms now mentioned are sigmficant, but they are apt to 
mdicate a state of the disease which should be anticipated 
if possible, by the discovery and eradication of the 
growth before tlie> have time to appear 

8 Cancer Curable when Local and GrowOi Accessible 
Wlule the disease is local and when the growth is 
accessible cancer is curable This is a necessary and 
logical extension of the truth that cancer is mvanably 
local m origm, and that it spreads from the point first 
attacked While the disease is local the complete eradi- 
cation, not only of the parts immedmtelv mvolved, but of 
all the adjacent parts which are most likely to be first 
imphcated m its extension would also cure the disease 
It IS true that the patient miglit then h\e long enough 
to develop anotlier type of cancer elsewhere, liut the 
instances in which this has occurred are so rare as to be 
surgical curiosities and of no importance m stating the 
truths of a general problem There arc, however, a large 
number of cases of carcinoma wiiere the growths are 
not accessible to the surgwn or lend tliemselves only 
to the most dangerous and least successful forms of 
attack 
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The Control and TnEATAiENT of Cancer 

Our main reliance in the treatment of cases of cancer 
to-doy is upon surgery. If a growth is accessible and 
local, no other method than that of operation should he 
considered. Tlie difficulty is to discover whether the dis- 
ease, at the time the removal of the growth is contem- 
plated, remains localised, or wJjether it has already ex- 
tended to the primary glands, or perhaps has even spread 
beyond them. In many cases it is unhappily impossible 
to tell. Nothing could more clearly show the advantages 
of early operation, and the tragedy of neglect, than the 
statistics collected from the Leeds cases by Miss Gretta 
Wardle under the auspices of the Leeds Cancer Committee 
and published by the Ministry of Health. Here are the 
figures. The report deals with a series of 357 cases op- 
erated on in the General Infirmary, and in the Hospital 
for Women and Children, Leeds, during the two periods 
1910 to 1913 and 1919 to 1921. In every case the tumour 
has been submitted to microscopical examination. The 
cases have been analysed by Dr. Janet Lane-Claypon 
and classified on tlie follo'ving basis: 

Class I . — Cases in which, so far as could he ascertained, the 
growth was entirely confined to the breast, the axillary glands not 
hdng involved. 

Class II . — Cases in which the axillary glands were already 
invaded, hut in which there was no evidence of involvement of any 
other neigh!)oiiring or distant organ or tissue. 

Class III.— Cases in which cither the adjacent or distant organs 
or tissues were inv'olvcd — for example, the pectoral muscles, the 
skin when ulcerated, the cervical glands, the opposite breast, etc. 

Excluding cases unclassified on account of insufficient 
clinical and pathological data, the following are the results 
of operation after tliree, five, and ten years, respectively: 
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Percentage alive at 

Three years Five yca« Ten years 
Class J 89 6 83 1 71 4 

Gass II 36 3 18 5 S 2 

OasslH 28 0 13 5 5 6 

If, lio>^ ever, t!ie cases winch died from the operation 
and tliose which died from other causes than recurrence 
of cancer be excluded the after-r(«ults are as under: 


Oass I 
Class II 
Class III 


Percentage alive at 
Three years Five years 
9i 0 91 3 

38 1 20 0 

31 1 15 1 


Ten years. 
87 5 
5 8 
5 S 


The results for the complete operation of removal of 
the breast, pectoral muscles, and axillary contents (Rod- 
man's or Ilalsted’s operation) may be shown thus: 

C/tMi /.—Growth still local, 90.1 per cent, ahre at ten years after 
operation. 

Class 11. — A-xillary glands involved; 91 3 per cent, dead within 
ten years of operation 

Class 111 . — More advanced cases; 94.4 per cent, dead within ten 
years of operation. 

For cases in Class I the number of survivors is within 
14 per cent, of that shown in the general population table. 
They prove that cancer can be completely eradicated if 
the local growth is early and •widely extirpated. They 
show that the degree of success depends upon the stage 
of the disease attacked by the operation. They are elo- 
quent as to the need for haste, and as to the follies of 
delay, 

'The methods of surgery, however, are not always avail- 
able. If the growlh is inaccessible, or if a growth at one 
time accessible has by delay b«x)me disseminated, then 
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no operation can eradicate the disease, and recourse must 
be had to other methods. Of these, by far the most 
valuable is the therapy of the deep aj-rays. From their 
skilled application the most remarkable results are occa- 
sionally observed. The retrogression of the disease, or 
even its disappearance for two or Oiree years, does not 
justify the use of the word “cure.” Though I have seen 
tlie most striking results — ^results which five years ago 
could not have been believed possible — I have never seen 
a patient “cured” by this treatment. The best testimony 
to the truth of this view of x-ray work is shown by the 
refusal or reluctance of the skilful radiologist to imdertake 
treatment in any case in wliich surgical measures are 
possible. This means that only the cases in wliich sur- 
gery can do nothing are undertaken by the radiologist; 
and yet it is in these very advanced and otherwise hope- 
less cases that results are obtained which show the 
cfficac)’ of the method 

In certain cases radium has its uses, and very remark- 
able temporaiy results are obtained. It is only, hov. ever, 
in cases of rodent ulcer, and by no means always even in 
them, that permanent freedom from recurrence has been 
observed. Cases of cancer of the tongue may show great 
improvement, and healing of a large and chronic ulcer 
may occur. Of the lead treatment of Blair Bell we cannot 
speak with certainty. But we know that a devoted and 
most earnest worker, with a scientific mind, and a scrupu- 
lous regard for sincerity and truth, is devoting his great 
talents, wiUi an almost reckless disregard of his own time 
and his health, to the pursuit of what he believes to he a 
serious contribution to this grave problem. We must 
remember that Bell’s only chance of success is with the 
case in which everyone else has failed; with this cate- 
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gory of the outcasts he has certainly done better than 
any man 

Tlie points upon which we should at Hus moment con- 
centrate our attention in our fight against cancer are, 
therefore, two 

1 To make the very utmost of our present methods which are 
applicable to all cases of accessible growths 

2 To undertake research so that we may discover the cause or 
causes of cancer and so be enabled to do somethmg for the preven 
tion of the disease or for its cure by methods other than those of 
surgery 

We do not mate the most of our present methods, and, 
m my judgment, we are not likely to make the most until 
the pubhc IS instructed m some of the matters essential for 
them to know if they are to seek help m that stage of the 
disease which is capable of cure Tliere are many medical 
men w ho regard with dismay or disapproval the suggestion 
that the pubhc should be educated m matters concerning 
cancer It is said we shall “frighten them to death " 
I prefer to think that we are fnghtenmg them to hfe 
I do not believe we can mcrease the dread of cancer 
I am sure we may easdy dimmish it by carefully •worded 
instruction The problem of cancer is so simple and 
straightforward that any mteUigent person may under- 
stand it, and by understandmg it learn to dread not 
cancer, but neglect of t^ncer And wc must undertake 
research We have learnt more of cancer durmg this 
century than m all the centuries that have gone before 
It IS perhaps hardly too much to say that the conquest of 
cancer is a question of money Research, ceaseless re- 
search, by trained skilful workers, research of the ^videst 
kmd mto all aspects and relationslups of the disease ■will 
surely capture the most elusive secret of its causation 
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In Yorkshire our appeals to the pubhc for help have re- 
sulted m the collection of nearly £130,000 in twelve 
months A research institute has been opened, and 
happily IS associated with the University, under the di- 
rection of Dr M J Stewart, professor of pathology, and 
of Dr Passey, professor of experimental pathoIog> and 
director of cancer research All tlic scientiGc knowledge 
of the day is, therefore, accessible to our research workers 
Dunng the next decade I should like to see the most ac- 
tive and the most populous department of an> research 
mslitute devoted to the study of the subject of cancer 
Research in connection with other diseases has ivithm the 
last lialf-century saved milhons of hves, released mankmd 
from terrible sufferings, added immensel> to human hap- 
pmess and comfort, and helped to prolong the span of 
human life 

Research b> Pasteur and Lister made possible the al- 
most mcredible advances of modem surgery Research 
by Patrick. Manson and Ronald Ross has gi\en us the 
whole secret of malana, and has shown how this disease, 
which lias slam its miUions, ma^ be banished for ever 
from the earth 

Research has disclosed the m>slery of yellow fever, 
and so made possible the buildmg of the Panama Canal, 
convertmg a whole district tliat was a death-trap mto a 
health resort 

R(^earch has revealed the origin and mode of trans- 
mission of plafpie, the very name of which is still heard 
With horror Plague is conveyed by the fleas winch infest 
the rat And so to-day we reahse why m Babylon the 
snake and m Egypt the cat were sacred, were deified, and 
were worshipped They devour rats and mice, and so 
keep awaj the plague 
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Research has made us familiar with the cause of tuber- 
culosis, and lias enabled us to reduce the number of cases, 
the severity, and tlie mortality of enteric fever. 

Research has done much to inform us of the mysteries 
of cancer. Dr. Gye, wliose authority is indisputable, has 
said that "during the past twenty-five years, that is to 
say during the period of experimental research into this 
disease, there has been greater progress in the study of 
cancer than in the study of any other single serious malady 
that attacks human beings.” We hope that researcli may 
discover the cause or causes of cancer and enable us per- 
haps even to prevent it, or to rescue its victims by some 
other method than that of operation. Cancer is the most 
formidable calamity afTlicling mankind to-day. The enemy 
grows yearly in strength, and though we are defeating 
him in some of his strongholds, he is gaining on us else- 
where. The time has come for a great national uprising 
against him And there are plain evidences that wo arc 
in deadly earnest in our eiForts to subdue and destroy him. 

For many minds, mth many thouglits and many aims, 
are now uniting -with a common watchword against a 
common foe. Victory will not come through the gates of 
dream. It will be won from a stubborn and relentless 
enemy by an army of ardent spirits who tliink no toil too 
heavy if spent in the service of Iiumanity, 

* The Ilastui^ Popular Lecture delivered la the Greallllall of the Dntisb 
Medical A&waatioa on January 21, 1927 




THE CONTRIBUTIONS OF LEEDS TO SURGERY* 

The craft of surgery is as old as mankind. The earliest 
human remains show that the art of the surgeon had 
been practised upon them. Among the hoary supersti- 
tions by wliich men have always been beguiled, that 
wliich is concerned with belief in the “possession” of the 
human body and mind by demons is perhaps the most 
interesting. The ancient rites practised for exorcism have 
sur\dved to the present day. In the Yorkshire Evening 
Post of August of tills year an account appeared of the 
casting out of devils from a young girl in Tuscany. For 
the relief of this malady of “possession” the aid of the 
surgeon was not infrequently invoked in prehistoric times. 
Wherever skulls of the Neolithic period have been dis- 
covered, openings made by the trepan have been found 
in them. The apertures are not due to accidents after 
death, for the shape of the fragments removed is always 
similar, the parts of the skull in wliich they are found are 
often tlie same, and llie edges of the gap show that the 
discs of bone must have been removed during life, for 
healing had clearly taken place. The piece of Irone re- 
moved in this way W'as worn as an amulet. It is inter- 
esting to learn tlmt the operation of trapanning is still 
practised in the ancient way, to permit the escape of 
evil sjiirits confined witliin the skull, hy the natives of 
New Irolancl to the east of New Guinea. Of no art, 
tlicn, arc there more ancient records than of the art of 
surgery. 

IMany of the diseases for wliich the aid of surgery now 
is asked are as ofd as human history'. In the bodies of 
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the mummies found in Egypt evidences of gall-stones, of 
appendicitis, of tuberculous disease of the bones, includ- 
ing the spine, of sarcoma of bone, arc plain to be seen. 

The science and the art of surgery owe their t'win birth 
to Hippocrates, under the fertile inspiration of tlie Socratic 
philosophy. His power of accurate observation, com- 
bined witli ingenuity and integrity in tlie exercise of the 
faculty of reason, hav e rarely, if c\ er, been surpassed by 
any man. So \ ast was tlie range of his observation, and 
so amazingly accurate lus comments, that the minds of 
many generations of liis successors w ere fully occupied in 
the consideration of the intellectual legacy' he bad be- 
queathed to them. 

It was not imtil centuries later that Galen, a vain, 
ambitious, garrulous, and rather quarrelsome man, brought 
experiment to bear upon the problems of physiology and 
of medicine. As Hippocrates was the parent of inductive 
reasoning, so was Galen of the deductive metliod. Galen’s 
experiments were, of course, confined to the bodies of 
animals, and it was by “analogy” tliat he applied their 
results to the bodies of men. Though lie was the first of 
experimenters, he asserted that speculation should lead 
experience. If liis reasoned conclusions were not sup- 
ported by experiment it Avas because the experiment Avas 
fallacious. Yet no man has dominated the mind of the 
AA'orkl for so long a stretch of lime as Galen. For 1500 
years his authority was unchallenged. Men souglit for 
all trutli, and for all experience, not in tlie study of tlie 
living patient, but in the wTitings of tliis dead philoso- 
pher. The Fathers of the Cliurch haA'C never had their 
writings more implicitly accepted, their doctrines more 
loyally obserAod, and their errors more confidently be- 
lieved than these Fathers of Medicine, Hippocrates and 
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GaJcii. For Dearly 1500 yeare the ■writes on medicine 
preserved ■with reverence the old tradition and the an- 
cient knowledge; they discussed every device, and at in- 
terminable lengtli they elaborated tlie meanings of the 
old Scriptures; they tortured new meanings out of old 
plirascs; they ■were diligent in dressing old words anew, 
and their scholarsliip was judged by their ingenuity and 
infinite prolixity in so doing. 

From the long slumber of nearly 1500 years medicine 
was awakened by William Harvey. The influence of 
great teachers in inspiring great students w as never more 
happily shewn than when the great anatomist, Fabricius, 
became the lodestone that attracted Harvey to Padua. 
The discovery of the circulation of the blood, a discoveiy 
on the very ^ge of -which so many men had trembled, is 
the great glory of English medicine But it was a dis- 
covery made possible by the example and the encourage- 
ment of a great teacher. Harvey was often wearied and 
despondent. He found the tasks upon which be la- 
boured 60 arduous and full of difficulties that he was 
tempted to tliink with Fracastorius that Ilje motion of the 
heart was only to be comprehended by God. The dis- 
covery has been claimed for many men and many coun- 
tries. But a strict examination of the evidence leaves no 
doubt that Harvey’s claim is now beyond dispute. The 
unhappy Servetus had recognised the existence of the 
pulmonary circulation, and was in consequence burned as 
a heretic, with all his works, by Calvin, at Geneva in 
1553. To controvert the teaching of Hippocrates and 
Galen was not error only, it -was heresy. It required a 
rare and reckless courage for Henry of INIondeville to say 
that “God did not surely cxliaust all His own creative 
power in making Galen.” 
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Harvey, Galileo, Bacon, Gilbert physician to Queen 
Elizabeth, confirmed in their several ways tlie value of 
experiment in research. But the method was to find, as 
yet, no place in surgery, for the foundations of surgery 
A\ere not yet laid. No !^o\\ledge existed as to the nature 
of the diseases by wluch man was so grievously afflicted. 
Tlie morbid appearances of the organs, the processes by 
\>hich they ^^e^c attacked and laid waste, were almost 
unknown. It is due to Morgagni, and to our own Jolm 
Hunter, that tliis defect was made good. Tlie science of 
pathological anatomy was founded by them, and their 
investigations were carried so far that, nearly a century 
and a half later, vre may still read their works '»w‘th 
ad\ antage. 

The first of the surgeons in Leeds was a pupil of Jolih 
Hunter. William Hey was one of the founders of the 
Leeds General Infirmary in the year 1767. At the ago of 
fourteen he had been apprenticed to Mr. Dawson, a 
surgeon of Leeds, much against his o^vn inclination, for 
he wdshed to follow tlie sea. He studied at St. George’s 
Hospital, and so proper was his conduct, so high his in- 
telligence, and so assured his future that a gentleman 
offered him his daughter in marriage. Hey, it is said, 
gave "the same prolonged consideration to this sugges- 
tion as he was accustomed to give to all matters of im- 
portance," and declined the offer. When he returned to 
Leeds to practise surgery the outlook seemed unpromis- 
ing. Mr. Law man, the cliief surgeon of Leeds, had only 
once operated for the stone, and had onlj once ampu- 
tated a limb. In the year 1767 Hey perfonned each of 
these operations four times. In the years 1800, 1803, 
1805, and 1809 — tlie Leeds General Infirmaiy' being, as 
now and always, in want of funds — he ga\e anatomical 
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demonstrations upon the bodies of criminals, and handed 
the funds over to the Infirmary. As we look back and 
endeavour to measure the value of the work done by the 
pupils of Hunter, we may safely claim that Hey was not 
inferior to any of them, not even to Abemethy or to 
Astlcy Cooper, the handsomest and most popular surgeon 
of his time. London was then the metropolis of surgeiy. 
Hey was the first to challenge this supremacy. 

The eponymous contributions of William Hey to 
anatomy and to surgery outnumber thoseof any surgeon. 
There are two “Key’s amputations,” one in the foot and 
one in the leg; a “Key’s ligament”; “Key's hernia”; 
“Hey’s internal derangement of the knee”; the “fungus 
hoematodes of Hey”; and “Hey’s saws” are in use to this 
day. Hey founded a dynasty of surgeons. His son, 
WUliam Hey, and his grandsons, William Hey, Samuel 
Hoy, and Edward Atkinson, who served in the Crimea, 
were all surgeons to the Leeds General Infjrmary. His 
great-grandson, Dr. Wawn of Hkley, was a student of 
the school. Hey was a close friend of Priestley, and their 
amity was undisturbed by their not infrequent theological 
controversies. Hey died in 1819 of diverticulitis of the 
colon. 

The names of two great surgeons of the days contem- 
porary with the “Heydays” of Leeds surgery have sur- 
vived. Samuel Snuth (1790-1867) was held in most 
affectionate remembrance by Mr. Teale and Mr. Jessop, 
who regarded him as the most “common-sense man” they 
encountered in their younger dajs. He was surgeon to 
the Infirmary for forty-five years, in general practice, and 
he lectured for thirty-five years on midwifery at the hour 
of 7 A. M. A widow, anxious as to the engagement of her 
only daughter to a youth with whom she was unat> 
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cjuainted, took counsel with Sam Smitli, and confessed her 
Ignorance of the testa to which the youtli should he sub- 
mitted “Invite lum to breakfast,” said Sam Smith, 
“and if he eats a good meal you may safely allow him to 
marry your daughter ” A letter is extant m which he 
invites a colleague to breakfast at 5 30 a ai He was a 
pioneer m the operation of excision of the astragalus, and 
Ins portrait m the hoard room of the Infirmary will keep 
this claim for ever before our eyes He seems to have 
been every man’s friend 

Thomas P Teale (1801-1867) was the son of a success- 
ful Leeds practitioner He was Iramed at the Umted 
Borough Hospitals, and qualified m 1823 He was elected 
surgeon to the Leeds Dispensary m 1824, and to the Leeds 
General Infirmary in 1833 He served for thirty-one 
years Like Wilham Hey the first, he had lost one eye 
m cluldhood He excelled m the operations for stone, 
hthotnty as well as hthotomy, and in plastic surgery 
Ho w as active m inquiry and research and he n as eager 
m pursuit of new plans of treatment He enriched our 
museum He was zoologist as well as geologist, writmg 
lengthy papers on each subject and salmon fishmg was 
the recreation in which he like many other members of 
our stair, excelled He mvented a new method of am- 
putation, winch to this day is k^l 0 ^vn as ‘ Teale 's ampu- 
tation,” and is practised more often than its merits de- 
serve The reasons which made it so successful in tlie 
old days hold good no longer, and the long anterior flap 
is wasteful Teale also >vrole a treatise on hernia, a sound 
text-hook much quoted in its day He was a PelJow of the 
Roval Society, and one of tlie foimders of the Leeds 
Philosophical and Literary Soaelv 

Tliroughout all these centuries from Hippocrates to 
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Hunter and to Hey, the lot of the individual patient was, 
hovTcver, not verj’ greatly improved. More, far more, was 
)vno\>’n of the causes, symptoms, and morhid processes of 
disease, but in direct consequence of all this little advan- 
tage came to the patient. An operation practised for the 
relief of any disease was attended by a mortality almost 
proHbilive, and by a delirium of pain that only the stout- 
est hearts could face unflincliingly. Ansesthesia, whose 
merciful discovery we owe to Morion, of Boston (October 
26, 1846), robbed operations of their most menacing ter- 
rore, but many survived the operation only to perish 
quichly from its effects. And the effects were terrible 
beyond belief. A visitor to Paris during the Crimean 
War wote; “We can recognise at a distance a surgical 
hospital o^^ing to the stench of the human putridity it 
contains." Bell of Edinburth spoke of a hospital as a 
“house of death.” The death rate from all siu-gical con- 
ditions was very high: the simplest procedures, carried 
out with superb cr^lsmanshtp, became deadly because 
of that infection in the wounds which notliing seemed 
able to prevent or to control. And llien Lister came and 
all was changed. 

It is perhaps impossible for the surgeons of to-day to 
realise the magnitude of the change that has come over 
surgeiy’ because of tlie work of this one man. Operations 
which were attended by a prohibitive mortality are now 
performed i thou t a tlioiight of mischance ; and opera tioiis 
then beyond the pow cr of liie most reckless to imagine are 
matters now* of everyday routine. Lister made the old 
operations safe and tlie new ones possible. And I have 
made the claim for him winch understates the truth, that 
he has been the means of sa%'ing more lives than all the 
wars of all the ages have sacrificed. Leeds at tliis mo- 
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ment, too, had its standard-bearer in the new great 
fight that was to be waged against diseases hitherto un- 
assailable. Thomas Spencer Wells (1818-1897) ^as a stu- 
dent of the Leeds School of Medicine, acted as an un- 
qualified assistant to a parish surgeon, and attended tljc 
lectures of William Hey the second and the elder T. P. 
Teale. He had been apprenticed to Dr. Michael Thomas 
Sadler of Barnsley, nephew of the distinguished author 
of that treatise, On the Law oj Population, which attracted 
the attention of Macaulay. After qualifying, Spencer 
Wells served in the navy until the age of thirty, >>hen he 
retired and went to London to practise. In the >ear 
1851 he assisted Baker Brown to perform the operation 
of ovariotomy; both were discouraged bv tlie deadi of tiie 
patient. In January, 1855, Spencer Wells sailed for the 
Crimea, and tlierc learnt that “a man’s abdominal vails 
might be lacerated b> fragments of shell, bis intestines 
protrude for hours till they were covered by dirt, and >et 
that after careful cleansing of the cavity and accurate 
closing of the vounda complete rccoveiy’ was possible.” 

In 1856 Spencer Wells returned to London, and in 
December, 1857, attempted his first ovariotomy; the pa- 
tient died. The second patient, operated upon in Febru- 
ary, 1858, happily survived, and so the way was opened 
for the intrepid advance vliich Spencer Wells was eager 
to make. His success was almost incredible, having re- 
gard to the fact that his early operations were performed 
before Lister’s vork began, and that the opposition of lus 
colleagues v as unrelenting. The moral courage required 
to persist in his efforts may he infenred from, the opinion 
expressed by the most influential medical review of the 
day, that the operation was one which, “though it may 
excite the astonishment of the vulgar, calls neither for 




THE CONTniliUTIONS OF LEEDS TO SUBGERY 185 


the knowledge of the nnatomlst nor the skill of the sur- 
geon,” and that “whenever an operation w’as performed 
so fearful in its nature, often so immediately fatal in its 
results, a fundamental principle of medical morality is 
outraged.” Wells, undismayed, pursued his course, tell- 
ing with perfect frankness tlie stoiy' of liis successes and 
of Ills failures, and at last led the medical profession to 
recognise the value of his work. He wns the great pioneer 
in all the stupendous advance that the art of surgery has 
made in the last fifty years. Ovariotomy being made 
safe, other abdominal operations were attemptecl, and 
error in diagnosis was not without its value. Spencer 
Wells, in operating upon a case of “ovarian cyst,” found 
that the fluid was free in a peritoneal cavity whose walls 
were studded •with tubercles. And the surgical treatment 
of tuberculous peritonitis was inaugurated at that mo- 
ment. In operating in 1887 upon a young girl, jaundiced 
from her birth, for the removal of a “fibroid tumour of 
the uterus,” the tumour was recognised as on enlarged 
spleen. With the quality so characteristic of Leeds 
surgery of meeting a difficult situation with courage and 
ready resource the spleen w'as removed. The jaundice 
soon disappeared, and a new chapter in our knowledge of 
splenic disease was opened, and for the first time a pa- 
tient suffering from haemolytic jaundice was cured. 

The minds of men are too often repelled by novelty. 
It is perhaps not so much the new thing as the new- 
fangled thing wluch excites opposition. And of opposition 
Lister received full measure. His riieory and his prac- 
tice alike were ne^v-fangled, and tlie assaults upon botli 
■were vicious and unrelenting. The attitude taken by the 
surgeons of Leeds is interesting. The older men were 
sceptical as to the truth of Lister’s tcacliing: the younger 
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discussed it mth enthusiasm, tested it, proved it, and ap- 
phed it The fierce opponent to it was Thomas Nimneley 
(1809-1870) After he was qualified, Nunneley went to 
Paris “to increase lus professional knowledge ” On lus 
return he apphed for the post of house-surgeon at the 
Leeds General Infirmary and was not elected He real- 
ised at tins tune that there \^as an opportunity for the 
practice of ophthalmic surgery m Leeds, and he apphed 
for, and obtamed, the post of surgeon at the Eye Hospital, 
and for twenty years worked m Leeds with “emment 
success ” Then, m 1864, he was appomted surgeon to the 
Leeds General Infirmary His most important work was 
An Essay on Erysipelas^ pubhshed m 1831, and again m 
1841 In 1869 lie dehvered the annual address in surgery 
before the British Medical Association The address oc- 
cupies thirteen pages of the Journal It is well written 
in a vigorous, graceful, if rather ornate, style, but it con- 
tains a bitter attack on the methods of Lister Allusion 
was made to the practice of lus colleagues and their appli- 
cation of the prmciples of the antiseptic treatment, and 
Nunneley asserted that “for every successful case that 
they could sIicav with it, lie could shew as good a one 
without it ” He then went on to say that lately the omis- 
sion of the treatment, even m large operations, had been 
more and more frequent, until its use had become the 
exception instead of the rule — a change wlucli, had “any 
marked benefit resulted therefrom, most certainly would 
not have happened ” Now this was carefully calculated 
to wound the members of the staff For, as Mr. Pndgm 
7Va?e always assuced nie, tfie Leeds /mSrmary was the 
first hospital m England to put tlie practice of Lister to 
the test, and the improved results from it, even m its 
crudest forms, convinced the staff* of the accuracy of the 
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hypothesis upon which it was based. A flat denial of 
Nunneley’s statement followed. A letter from Mr. 
Teale to Mr. Lister uas published tliree ueeks Jater in 
which it was categorically stated that “Mr. Nunneley was 
in no sense justified in making such a statement; we still 
use and have as much confidence as ever in antiseptic 
treatment,” and that “any want of success in our practice 
may fairly be attributed to imperfections in carrying out 
the rules.” Mr. Nunneley, though urged by his friends 
to retract, made no reply. Nunneley was the author of an 
operation for cancer of the tongue which bore his name.* 
It was certainly the quickest, neatest, and safest of all the 
operations practised in that day. My father-in-law, Mr. 
Jessop, was apprenticed to Mr. Nunneley. I have heard 
much of tliose limes in many talks. Mr. Nunneley was 
a man not >vithout ability of the ready-witted kind. It 
Is interesting to remember that he appeared in defence 
of Palmer, found guilty of poisoning Cook by slryclmine 
in 1836. 

His son, John Nunneley, was ophthalmic surgeon to 
the Leeds General Infirmary, and in his earlier da>s dem- 
onstrator of anatomy at the school. Infinite reiteration 
was the secret of his success as a teacher. I can still 
hear him say, “The cribriform fascia, gentlemen, the 
cribriform fascia is the deep layer, the deep layer of the 
superficial fascia; the deep layer is the cribriform fascia, 
the deep layer of the superficial fascia.” He vras a silent, 
reserved man, and an excellent chief for whom to work. 
I was his dre^er and enjoyed my days ■with him, and 
Icaml much from him. 

Surgery was now' equipped for its great adventure. 
The science of pathological anatomy had established upon 
the only sure foundation our knowledge concerning the 
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morbid processes responsible for the symptoms of ^vhich 
a patient made complaint, and for the signs which were 
disclosed when an examination was made. Treatment 
could, therefore, deal with structural changes which had 
been carefully studied. Operations were rendered pain- 
less by anaesthesia, and safe by the application of the 
antiseptic method. The advance tliat surgery has made 
in its relief of human suffering, and the prolongation of 
human life, is incomparable. Nothing that has happened 
in the world since the birth of time lias meant so much in 
matters of human happiness and welfare. What is the 
part that Leeds has played in all this great revolution? 
At the time when Lister was introducing liis methods 
Mr. Whedhouse (1826-1908) and Mr. Teale (1832-1923) 
were surgeons from 1864 to 1884. Both contributed 
new thoughts and new methods to surgery. None of us 
who knew Mr. 'NMieelliouse are ever likely to forget liim. 
He was the most punctual man alive. Arriving at the 
Infirmary less than one minute before eight in the morn- 
ing, he raised Ids hand to arrest tlie porter hastening to 
sound his bell, and admonished lum to wait for the town- 
hall clock. His bell and the hour struck together. His 
demeanour was of the most eohd gravity; his speech 
slow and of a solemnity that made one listen with awe 
to the emphatic announcement of the time of day or the 
state of the weather. I heard him speak also at medical 
meetings. What he said seemed, as one aftenvard re- 
called it, to contain no message of any value, but one 
almost held one’s breath as one listened to its massive 
and deliberate utterance. I saw him operate on a few 
occasions only; he moved, as he spoke, with the utmost 
deliberation and emphasis. On one occasion I helped him 
in a very minor biblical operation. I gave the baby 
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chloroform and assisted at the same time. The operation 
was done in the i^ard, and as he walked ai^ay with the 
same l>rooding sense of the vast and profound significance 
of every act, I listened to a minutely detailed account of 
tljc difficulties that had been encountered in tliis \ery 
operation; of cases of which the operation, full of 
harards, had been abandoned by no less a man than 
Tom Nunnele>, and of the deaths that bad followed 
upon delayed baimorrhage. By the time we stood upon 
tlic dooistep I was the victim of a profound nervous 
exhaustion, and I felt that the least I could do, in view 
of the threatening dangers ahead of me, was then and 
tiierc most soleumiy to vow that never would I suffer 
my own slender skill and my unripe experience to em- 
bark upon so menacing an operation os that wluch I had 
just witnessed. 

Once as I walked past the theatre door with him he 
asked who was operating. I said “Mr. Teale; and the 
operation a litholrily.” He stopped at once, and with a 
gentle push upon my arm he bade me enter the theatre 
and watch “the most beautiful little hands in England” 
at work. The description was not, I tliink, inacemate. 
Wlieclhouse’s originality was sho^vn in bis suggestion of 
a new method for dealing with stricture of the urethra. 
“Wheclhouse’s operation” is knowm to this day, and if 
not practised with such frequency as formerly it is be- 
cause the conditions requiring it are prevented by more 
careful treatment of the disease in its earliest stages. 
Mr. Teale and Sir Clifford Allbutt formed the first alli- 
ance known to me in tliis country. They were the pio- 
neers of “team work.** Sir Clifford, the most deeply 
learned physician of tliis'day, master of a style of English 
which for sheer beauty and majesty is perhaps un- 
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matched by that of an> scientific author of our genera- 
tion, an orator whose speech makes Time seem hasty, a 
cultured, upright Enghsli gentleman, is the pride of the 
school he served so long and loves so well Mr Teale 
^^as the authentic product of Wmchester and Oxford, 
and I kno^ notlung belter than that He was the flaw- 
less example of intellectual and moral mtegrit> He was 
modest, cautious, reserved, free from any jealousies, ready 
with words of encouragement, and an occasional word of 
praise He had not a creative mind and we owe no large 
conceptions to him His advances were slow but well 
assured, and he had never to turn back He gave the 
utmost devotion to any subject which engaged his eager 
attention, and lliougli conclusions ^\e^e slow m findmg 
expression they became articles of steadfast faith with 
him He preached a veiy noble gospel The estimate 
which Mr "NMieclliouse made of lus technical skill was 
not over-generous Ho Imd the damtiest hands, the 
gentlest touch, the most sensitive movements He was 
the first to deal with “scrofulous glands “ Wlien in Lon- 
don he was a pupil of Sir WiUiam Bowman Up to the 
the end of lus actne life m surgery he operated upon 
ophthalnuc cases, and he devised a new method for the 
extraction of cataract 

He was a pioneer m domestic sanitation, and lus book 
on Dangers to HealOi became a classic For his work on 
hygiene he was made FUS I Icamt much from Mr 
Teale, for whom I had a deep affection He was a most 
courllj , truthful, upright gentleman — a man w ho honoured 
his calling, and whose noble example is not «oon for- 
gotten 

I\Ir Jessop (1837-1903) was bejond question the most 
popular practitioner m Yorkslure for a quarter of a con- 
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tury. His experience y\as gigantic, in medicine no Jess 
than in snrgerj'. He ^vas in general practice during the 
■whole of his period of office surgeon to the Leeds Gen- 
eral Infirmary (1870-90), and his consulting practice was 
almost as large on the medical as on the surgical side. 
He was the greatest man I have ever known in our pro- 
fession, for to liis massive quah'ties of intellect he added 
a grandeur of character unsurpassed- Though I knew him 
as w ell as any man, I never heard a heartless word or an 
ungenerotis estimate pass his lips. But his silence could 
be full of awe; and when need arose he could denounce 
■with devastating emphasis tlie acts or the qualities he 
believed to be evil. In his examination of a case he left 
nothing undetermined; he was methodical, comprehen- 
sive, and deliberate. That completed, he would discuss 
the diagnosis, or the treatment, with the utmost cucum- 
spection; nothing in the liistory or in the signs had es- 
caped Iiim; there was never a need to look again or to 
feel again. Evcr> detail was remembered and its value 
measured. All men considered lus judgment as the final 
one, and popular sentiment was not alone in feeling that 
if hir. Jessop had not seen a case there still remained 
somellung to be done, and a gleam of hope was still to 
be foimd even in llie gloomiest outlook. He was in- 
disputably the best and the safest operator on the staff. 
Ho )iod developed a technique w luch for those days w as 
good. His hands were strong, gentle, yet compelling. 
He was imperturbable No crisis — and there were sUch 
events in lus time — ever disturbed his perfect tranquillity 
of speech or action. He never knew the name of any 
assistant or house-surgeon, and addressed everyone as 
“IMjster.” Tills became in time Ills own title, and as 
“Mister” he was known to many generations of students 




W ADDRESSFS ON SURGICAL SUBJECTS 


and residents, who regarded him iMth the deepest ad- 
miration and respect, and with, perhaps, a shade of fear 
He, too, was a pioneer He recorded the first case of 
successful extupation of a growth m the kidney in this 
coimtiy , and the first case m which an operation upon a 
patient with advanced eirtra-ulenne gestation saved both 
mother and cluld He was Mcc-president of the Royal 
College of Surgeons m 1901 

Tlie greater number of the Leeds surgeons ha\ e been 
home-gro>vn products, tramed at the Leeds Infirmary, a 
few have been imported The greatest of the foreigners 
was A F McGill, a nephew and godson of Sir Wilham 
Fergusson He had the widest Msion and the clearest 
mtcllect of any member of the staff, and his dexterity, on 
his best da>8 was unsurpassed He had his bad days, 
too, and it did not take long to di5C0\er that these were 
warnings that the diabetes from which, witli other mem 
bers of lus family, he had long suffered, was beginning to 
murmur tlie most ormnous threats He will, of course, 
be for ever remembered as the pioneer in prostatectomy 
His first operation was perfonned m March, 1887 At 
that time I w as his dresser, and by a happy chance was 
acting as his house surgeon A patient w ith a tumour in 
the bladder came to lus wards and an operation revealed 
a projectmg mass near the internal meatus of tlie urctlin 
wluch was rerao> ed In tiiosc days the iiouse-surgeon cut 
all sections for his chief WTien I exammed this tumour 
I found it was prostatic and, ivith a httle glee at tlie 
chance to score off my dear master, I met him m the 
entrance hall the next morning He asked after the 
patient, and I said he was doing well, and that the 
“tumour” he had removed was a part of the prostate 
“Oh, was it,” said McGill at once, “then why don t we 
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alwa^'S take tlie prostate out?” At tlie British Medical 
Association meeting in Leeds m 1889 he showed a number 
of patients, old men seated in a row, each holding his 
prostate in the jar which still contains it to-day. The 
question of priority in the performance of prostatectomy 
has raged fiercely, but no serious controversy is possible. 
McGill's specimens are as he left them, and they show that 
from nibbling operations he passed to enucleations, until, 
at the last, the whole prostate, witli a part of the prostatic 
urethra, was removed exactly as it is done to-day. McGill 
^as a pioneer, loo, in gall-bladder surgery, but a most 
untimely and deeply lamented death prevented liis march- 
ing Vi ith Mayo-Uobson along this road which has led to 
such new and fertile fields 

The surgeon who came at the most pregnant moment 
and made the fullest use of lus opportunities was Ma>o- 
Bobson. From McGill, wliose dresser I was, and from 
Mayo-Hobson, whose house-surgeon I became in October, 
1887, I learned the rudiments of all I have ever knoAvn 
of surgery. hlayo-Robson had been a great prize-winner 
at the medical school, and he regarded me, I tliink, with 
favour from the first, because in this du'cction I had shewn 
a greed hardly inferior to his own He was never a 
resident olBcer, and on joining the staff, he has since 
told me, he was “very raw.’* I3ut he had an unquench- 
able zeal for work, a most acquisitive and retentive mind, 
and a skill of hand and of e>e that made him then a 
marksman of almost the verj' first rank and a fisherman 
of tfic greatest repute. Coining into surgery at the birth 
of a new time, hlayo-Robson used the methods of Lister 
to explore regions of disease wliicb had ne\er yet suffered 
deliberate assault during the life of a patient He carried 
a stage further the work of Spencer ^Mls and of Lawson 
i3 
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Tait on pelvic diseases, and, becoming daily more prac- 
tised in Ins art, began to eq>lorc tbe upper regions of tlie 
abdomen also. After LaTreon Tait had inaugurated the 
surgery of tbe gall-bladder, tbe greatest advances made in 
our knowledge of cbolclilbiasis and of its treatment were 
bis. His work on diseases of the stomach surpassed that 
of any other man of bis time. He added greatly to our 
knowledge of diseases of tlie pancreas. I thought then, 
and I am certain now, that in liis day there was no sur- 
geon in the "world safer than he. His mind was original; 
he was quick-witted to an amazing degree, seeing in new 
discoveries an immediate application to some problem or 
another in surgery; he was as dexterous, as gentle, as 
acemate in every movement as any man I ever saw; he 
had an earnest and unwearied desire to help his patients 
to the utmost of liis powers. Perhaps he w'as not alto- 
gether lico from the faults of the pioneer and enthusiast. 
He was a little inclined to make little of his mistakes, or 
to think that another’s share in the work had perhaps 
been a shade less conscientious than his mvn. The gen- 
erous word of encouragement, the word w’C ore all of us 
the belter for hearing on due occasion, did not often pass 
liis lips. During the war lie gave noble service to his 
country; his industr)', liis devotion, and liis great surgical 
experience were most bountifully given to our troops. 
The high reputation the Leeds School of Medicine already 
enjoyed was bej'ond question greatly advanced by the 
WTitings and the work of jMayo-Robson. 

Edward Ward was an artist among surgeons, and an 
inspiring teacher, whose influence was most keenly felt 
by those who thought more of the spirit than of the matter 
of their daily work. He was a man of very considerable 
intellectual power. His capacity for rapid assimilation 
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and for retention, in a memory of wide range, of all 
relevant instances or of the new literature, were rc- 
marhable. 

His critical faculty was almost too strongly developed. 
Indeed, he was perhaps as conspicuous an example as one 
could easily find of an acute refinement of taste checking 
action. Though liis mental powers were far above the 
ordinary, he made few gifts to contemporary literature. 
He seemed to fear that something less than a finely- 
polished perfection should be the result of his labours 

Like Lord Acton, he certainly knew more than many 
other men, but hesitated to tell what he feared might 
prove at last to be a haK-told tale. 

His choice of words betrayed a keen sense of appro- 
priate and beautiful phrasing; exquisite expression seemed 
to come easily and naturally from him, his letters rang 
with phrases apt in meaning and dcUghtful in musical 
utterance. 

His operative work shewed the greatest qualities 
It was precise, accurate, neat, finished with something 
akin to the finest artistry. There was nothing hasty or 
careless or specious, all was exact, truthful, perfectly 
and exquisitely controlled and daintily completed. His 
almost morbid fear of self-display might easily have been 
mistaken for indolence; and this apparent indolence, in 
part at least, was due to grave ill-health which for many 
years ho bore with heroic fortitude and patience. 

But a man’s work may be expressed in several ways. 
Though little remains of what hir. Ward himself did, 
much remains of the influence he was able to exert upon 
others. He inspired many with a desire to do such things 
as were within their capacity with a sense of artistry, 
with dainty precision and with perfect accuracy. He 
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has had some disciples, still most gratefully re- 
member the inspiration and the encouragement lus 
presence or lus nise counsel never failed to give them 
If they transmit his message in turn to others, soraetliing 
of the faith that was his ma> prove to be immortal 

War IS a great testmg time, of nations as of men The 
tale of the domgs of the men of Leeds dunng the W orld 
War has been fully told by W H Scott All the members 
of our staff, of course, gave loyal and continuous service 
Harry Littlevvood (1861-1921), as administrator of our 
Second Northern General H<wpital, proved himself as 
competent in the direction of the mamfold affairs of 
that oflicc as he had been skilful and sagacious as a sur- 
geon Of him I recently vvtoIc in the } orUhire Post as 
follows The sudden death of iMr Lattlev\ood will bring 
a sense of tragic loss to the multitude of his fnends in 
Leeds, and will he acutcl> felt b> all his old colleagues 
He was a man of rare distinction m surgery He wos a 
witness to the truth that for success in surgery qualities 
of intellect and of Iieart must be combined witli quahties 
of character no less distinguished 

Mr Littlewood came to Leeds witli a great reputa- 
tion, earned as a student at University College Hospital, 
in London, where the highest academic reward had 
fallen easily to him He soon shewed, as resident sur- 
gical officer at the General Infirmary, that lus admmis- 
trative and tecluucal gifts were of a very lugh order 
Under his leaderslup the work of tlie residents felt the 
stimulus of a high ideal when they laboured side-by- 
si^e wjth him 

He had more than one rebuff when he started m 
private practice in Park Square Both the Infirmary 
and the Dispensary appointed otliers to surgical posts 
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for >\bich he applied, and for a time he was not a little 
dismayed, and almost disheartened. But tlie death of 
Mr. McGill created a vacancy on the staff of tlie In- 
firmary to wluch he was appointed, and from that time 
onward liis success in practice, and his advance in sur- 
gical knowledge, in experience, and in wrisdom, which is 
greater than both, grew year by year. He w'as an in- 
defatigable servant of the Infirmary. His work there 
was punctiliously and worthily performed. As an op- 
erator he was safe. Tlie rash adventure was foreign to 
his nature. Ho considered all aspects of a difficult case, 
and was hard to move when once he had reached a de- 
cision. He was cautious, but never timid; cpiick, with- 
out haste; full of resource in every emergency. His 
sagacity was almost faultless. Though his mind mo'ved 
easily along the old paths, he was always ready to seek 
Uic new. He devised fresh methods and new devices 
some of which have taken their place in contemporary 
surgical procedure. 

His professional attainments, therefore, were of a 
very liigb order, but all his friends will agree that they 
w cre not tlic greater part of him His qualities of char- 
acter influenced all he did and said, and they played a 
conspicuous part in the great influence he had upon many 
generations of students, among whom his popularity was 
unsurpassed. Sometimes a little blunt and abrupt in 
speech, ho was direct, sincere and honest in action and 
in thought. He was a man to be trusted, one for whom 
affection grew steadily. His work at the Infirmary told 
upon liis health. It is no surprise to find that few sur- 
geons in recent times liave ser\cd all the years of their 
appointment at tlie General Infirmary. The strain is 
loo great. Mr. Litllewood’s retirement from Leeds was 
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the direct consequence of his zeilous, devoted, and im 
ceasing work 

Alter a year’s retirement he was back in Leeds at the 
second Nortliem General Hospital, of which he took 
command when Mr Dobson fell seriousl> lU Of his 
work during the war the city of Leeds may well be proud 
He commanded a fine hospital with great capacity and 
with great distmction More than once he feared that 
he would be compelled to resign, but his sense of duty 
overcame tlie urgent need he olten felt for complete rest 
Like many other good men, he has paid the price of Ins 
devotion We can repay him only b^ grateful remem 
brance of a hfe well spent in t!ic service of his fellow men 
and, when the groat cdl came, in the service of Ins countrj 

I cannot close the hst of my distinguished colleagues 
without a word m reference to Walter Thompson Of 
him I wrote on the day of his death as follows 

The deatli of Mr Walter Thompson will be felt as a 
deep personal loss by all bis friends, of whom there are 
many, for he bad a genius for friendslup His unlalter- 
ing mtegrity, his tender consideration for tlie attitude 
and opimons of others, liis sanity of outlook his grave 
dehberation ol utterance, made all men feel the most 
complete trust in his judgment and a warm affection lor 
Ills character 

I met lum for the first time on the day I joined the 
Leeds School of Medicme He was a few months semor 
to me as a student and m my earhest weeks at the school 
he gave me se\cral demonstrations upon ‘the part’ 
which then engaged my interests Ho always claimed me 
as his first pupil Our whole curriculum was passed to- 




WE CONTlilBVTIONS OF LEEDS TO SURGERY m 


gether, and our final qualifying examinations were hap- 
pily surmounted in the same week; we were residents 
togetlicr in tlie Leeds Infirmary for several years, and we 
lived in the same lodgings as students in Berlin. I had 
every opportunity of gauging liis talents as a surgeon, 
and of appraising Ids diaracter. I never knew an honester 
man. I never heard from him an imcharitable word or un- 
fair comment upon the work or character of anyone in 
our profession or outside it Opimbns, often slowly and — 
as it seemed to me — ^almost painfully formed, he held 
with stubbornness and a certain grim and unwavering 
tenacity; but of malice in the formation or expression 
of those opinions there was never a trace. He was a 
man to trust without reserve, and to admire without 
restraint. 

As a surgeon he was a fine example of the Leeds 
school. He was quite undemonstrative, cautious, exact, 
and safe. There ^as no display in anything he did. 
Every movement fulfilled its exact purpose. He shewed 
the competence and the invaluable precision of the man 
who, sure of himself, is a master of the medium in which 
he "norks. I never saw him hasty or negligent or be- 
Avildered by any event, hox\ever unforeseen; in any op- 
eration, however difficult. In the practice of his art, he 
found expression for his character. Both vere marked 
by deep sinceritj’, by a flawless honesty, by modesty, 
and by reticence. Our profession is honoured and 
ennobled by the presence of such men ■within its 
ranks 

As we look back, then, upon the first century' and a 
half of the work of our forebears in Leeds, we may, in eiU 
modesty, claim that their acliicvements are not inferior to 
those of the staff of any hospital in this coimlry. In 
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range of vision, in the subtle invention of new metliods, 
in the skilful moulding of nen practice, they have played 
a •worthy and, at times, a very distinguished part. It 
has not been oiu* fortune to own a Lister, a Hunter, or a 
Victor Horslej ; the highest pinnacles of all have as yet 
been denied to us. But among those who cluster round 
the greatest heights the figures of more than one of our 
surgeons may be clearly discerned. We of the present 
time have come into a great inheritance which is not 
ours to squander or to dissipate. Earnestly must we 
strive to add somelliing — something of our own, how- 
ever humble. Perilous as it may be to say so, I believe 
that the paths whicli we now follow have been explored 
nearly to the end. The methods of surgery can scarcely 
he made safer than they are to-day. Operations of 
the utmost severity are performed by the great masters 
with on absence of risk tlial leaves btlle liope of better- 
ment. The chief risk in surgery to-day comes from delay. 
But though as a measure of tlierapy the surgical art lias 
now approached perfection, as the liandinaid of medicine, 
as an instninient of scientific research it has still very 
much to do. Immense though its achievements in this 
respect have been, we need m these days a broader 
method Experimental research, in spite of its occa- 
sional fallacies, must march along with us, and the mass 
of evidence afforded by our surgical work must undergo 
a wider and closer scrutiny. Clinical and experimental 
research wo needs must ha\e, both cxtensi\e and in- 
tensive. These are functions of a university, and to our 
own university we have but now made our pica. Vlicn 
our centenary is celebrated, I pray that the speaker who 
will then take this place of mine may be able Irutlifully 
to claim that, great os were tlie achievements in the earlj 
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days of our Sdiool of Medicine, they have been far sur- 
passed by the labours of our successors 

*An addresA delivered at the ComioKof Age of the University of Leeds on 
December 8,192t Dcpnnteil from the Drtltsh AfedicalJournal January 1923, 
I 36 

RerEdENCE 

^ Brilah AItdicalJoumal,\K6 u, 193 
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Seldoai is a great discovery the product of one man’s 
mind. In the nort of other men it has ancestors; fore- 
runners possessing one or more attributes hose final and 
felicitous association uitliin new work constitutes ne^r 
truth. WTien that ne^\ truth is fully disclosed its relation 
to many other truths familiar to all for perhaps many 
years and in many associations, becomes clear. The claim 
may then arise that those who have revealed isolated and 
antecedent truths have priority in the final discovery. 
Such truths are, ho^^'eve^, only progenitors, with no claim 
to be regarded as their own descendant, tlie new truth 
itself, 

Surgchy a Ccntuiiy Ago 
The immortality of Lister, whose centenary w’e com- 
memorate to-day, is due to discoveries which did for the 
craft of surgery what Jolm Hunter had done for its sci- 
ence. The oldest human remains bear evidence of surgery. 
Before Lister C€ime operations liad been relatively few, 
because of their heavy mortality and their almost in- 
supportable burden of terror and of suffering. Every 
operation risked the life of llic patient from one single 
cause — ^putrefaction in the wound. So frequent was tius 
that it was always expected, and whenever it appeared 
no man might foresee or measure its consequences. Evi- 
dence of tliis we find on almost ever)' page of the old 
text-books and in the biographies of the great surgeons. 
It is startling to read that when, in the year 1821, iVstley 
Cooper operated upon Geoiige IV for a small sebaceous 
cyst on the head, so tortured was he by anxiety lest 
erjsipelas or pjajmia might develop that he sought to 
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put upon others tlie responsibility of the operation — on 
Cline, on Everard Hume, on anybody but himself. He 
speaks of the operation in terms wliich to us now appear 
absurd, fearing that “it might by possibility be followed 
by fatal consequences.” He says, “I saw that the opera- 
tion, if it were foUow’ed by erysipelas, would destroy all 
my happiness and blast my reputation” ; and “I felt giddy 
at the idea of my fate hanging upon sucli an event”; 
and again, “I am certain that if anytliing happened to 
the King that at any rate I should leave London and live 
in retirement.” It is hard to bch'eve tliat a surgeon 
eminent enough to be chosen for ser\dce to the King 
should be so deeply moved at the prospect of what >vas 
to lu'm, as to us, technically tlie simplest of operations. 
The exercise of the art of surgery brought terror then 
where it now brings joy, to surgeon no less than to patient. 

The Fibst Steps 

Lister’s discovery was very gradual. His earliest 
interests in surgical inquiry were concerned with inflam- 
mation, its cause, its nature, and possible methods of 
controlling it. In this, as in miuiy of his earlier investi- 
gations, Hunter was both inspiration and guide. His 
paper “On the flow of the lacteal fluid in the mesenteiy 
of the mouse,” published in 1857, but based on researches 
begun in 1853, is an extension of Hunter’s experiments on 
absorption. His studies on coagulation of the blood be- 
gan with an investigation on the blood in the veins of 
sheep’s “trotters” obtained from the slaughter-house. By 
devising neat and critical experiment he was able to cany' 
knowledge of coagulation of the blood far beyond the 
point wluch Hunter and Hevreon bad attained a century 
before. Yet llie methods he employed were clearly modi- 
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ficalions of those used by lus great forerunner. By such 
investigations as these Lister Avas training himself, but 
lus chief interest lay a!wa>s in tlie problem of the healing 
of Avounds ^^^len, therefore, he learnt of Pasteur’s re- 
searches his mind was open to the new truths and ex- 
pectant of them Before the British Atcdical Association 
in Dubhn in 1867 he said: 

“In the course of an extended investigation into the nature of 
inllamniation, and the healthy and morbid conditions of the blood 
in relation to it, I arrived several >ears ago at the conclusion that 
the essential cause of suppuration in wounds is decomposition 
brought about by the atmosphere upon blood or serum retained 
withm them, and, in the case of contused wounds, upon portions of 
tissue destrojed by the violence of the injury To prevent the 
occurrence of suppuration, with all its attendant rtshs, was on 
object mamfesti) desirable, but till lately apparently unattainable, 
since it seemed hopeless to exclude the or>gen which was universally 
regarded as the agent b} which tbe putrefaction was elTected But 
when It had been shewn by the researches of Pasteur that the septic 
properties of the atmosphere depended not on oxygen or any gaseoas 
constituent, but on minute organisms suspended in it, which owed 
their energy to their vitahty, it occurred to me that decomposition 
in the injured part might be avoided without excluding the air by 
applying as a dressing some material capable of destroying the life 
of the floating particles ” 

Lister’s first step was, therefore, a reahsation of the 
truth that decomixisilion in wounds depends upon tJie 
activity of living micro-organisms; his second, which fol- 
lowed immedialdy, was liased vpon the Jbelief that such 
organisms might be destroyed in tlie wound, or as they 
were about to enter the wound; his third and last, wiuch 
came more slowly, was foimded upon the hope that the 
organisms within the field of operation might be de- 
stroyed before they entered the wound. 
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Around e\ ery step of his advance fierce controversy 
raged The scepticism and hostility of early contempo- 
raries as stupid, imiraagmativc, and petty The history 
of science is not only the story of neiv truths and their 
slow emergence from error, it is a recital of bitter and 
\exatious opposition from tliose who should have been 
the first to acclaim and to welcome the new % ision Only 
a few weeks ago we learnt once agam of the diffidence of 
Isaac Newton m the publication of disco\eries made 
years before his reluctance was due m part perhaps to a 
native modesty and mdiflerence to the applause of others, 
m part also to the slirmking of a sensitive nature from 
tlie acrimony and coarseness of controversy 

The rank hostihty of Riolan to Harv'ey, the disdainful 
increduhty of Liebig at the discoveries of Pasteur, are m 
direct intellectual relation to the revolt of Calvin at tlie 
discoveries of Servetus, tlic animosities of the Church 
which martyred Giordano Bruno, the threat of torture 
which subdued the aged Galileo and all that long record 
of sinister events vlncli proclaims the inveterate hostihty 
of impervious nimds to novelty For such mmds novelty 
IS always error, truth is bent through an angle of refrac- 
tion as It enters them Lister’s answer to mdilTerence, 
opposition, and demal was unfaltering contmuance in 
mqmry and experiment, and in the demonstration day 
by day and case by case of changed results 

The Past RcrnniED ns the War 
Few if any now hvmg remember the full horror of the 
old days But an expenence not dissimilar awaited us m 
the earhest days of the great war A pestilence of mfcc- 
tion to which we were wholly unaccustomed turned our 
faces toward the early struggles of Lister On all sides 
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trc heard that our inabibl^ to checX a raging suppuration 
m a heavily infected 'ttoimd proclaimed the failure of 
Lister’s methods So to Lister we turned agam, onl) to 
reahse, much more acutely , how the problems which faced 
us had been his problems, how our expenence, homble m 
its new rc> elation, had m the first years of his practice 
been Ins daily experience Readmg Lister's w orks willi 
clearer perception and new understandmg of the diffi- 
culties by which he was confronted, our admiration of 
lus patience, msight, and courage glowed into greater 
re\ erence than ever before Lip-service w e bad long gn en 
to the founder of the new era, we were now compelled to 
reahse that Lister is mdeed the man who has changed the 
face of surgeiy, the one man who has m truth created, 
if not a new art, at least new and safe, and ilhmitable 
opporlumlies for the practice of the old art 

The first conception m Lister’s mind m respect of 
treatment was that the organisms withm the wound, and 
those entermg the wound, might be destroyed b'j some 
chemical agent the nature of which was to he determmed 
by a senes of experiments From time to tmie changes 
were made as search brought to light some new chemical 
substance more active in dcstroAing bacteria and less 
harmful to the h-Ning tissues of man The search is not 
ended j et Up to this moment it lias engaged tlie mterest 
of such men as Dakm, Brownmg, and J B Cohen, and 
no doubt It will long contmuc 'Hic problem, howe\er, is 
not merely that of accomphslimg lughest bacterial de- 
struction with lowest cellular injury, it is rather one of 
augmenting tlic natural powers of cells and of serum to 
subdue and destroy bactena and their poisons Lister, 
I feel confident, reahsed all this to a greater degree than 
many of his successors Godlee, in lus Life of Lister, 
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makes this quite clear Though the earhest efforts -were 
concerned ^ith the abatement of existing decomposition 
of wound discharges it was not long before the problem 
of tiie prevention of infection became paramount It is 
beyond dispute that Lister clearly realised the distmction 
between the “prophylactic” and the “therapeutic” uses 
of chemical agents m surgery We know now that the 
old quarrel as to the relative merits of the “antiseptic ’ 
and the “aseptic” methods was senseless and jejune, for 
Lister was mduhitaly the parent of both — if, mdeed, there 
are reall) two methods No surgeon ever practised with 
success a metliod m which agents for the destruction of 
organi*'ms were omitleil Aseptic surgery is the wist 
practice of antiseptic surgciy Tlierc is a difference in 
detail, not m ideal or m fundamental truth 

We have no need to discuss the relative merits and 
claims of Pasteur and Lister It is true tliat without 
Pasteur there would have been no Lister at the time 
when Lister was Pasteur set out to chscover tlie truth as 
to spontaneous generation, and by crucial and magisterial 
experiment settled that problem once for all ^Vlulc at 
Lille, m the centre of a district of many distilleries, the 
problem of fermentation engaged his mmd, and the asser- 
tion of Liebig foremost among chemists of Jus day, that 
it was “a change m orgamc fluids and tissues set m mo- 
tion by the access of oxygen” w as sliown to be mcomplete 
The gemus of Lister lay m immediate reahsation of tlie 
fact that the biological trutlis estabhshed by Pasteur 
miglit be apphed to other circumstances His mmd was 
prepared for the new vision by ius physiological training 
I make no attempt to exalt Pasteur by saymg that Lister’s 
work was corollary to his, nor to hehttle Pasteur by speak- 
mg of his Ignorance of the full effect of his work l<et 
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tlic ■^^o^ld be thankful for both. We wlio arc witliin the 
profession of medicine have once again to learn that 
progress depends not only upon our own elForts in the 
discharge of our daily task of healing, but upon an associa- 
tion as intimate as can possibly be with everj^ aspect of 
biology. 

The Antiseptic Tiinonv and its Consequences to 
StmcEHY 

The consequences of Lister’s vvork are many and far- 
rcacliing. The immediate result was, of course, the com- 
plete abolition of many of tlie dangers attaching to the 
most certain and most dreaded peril of all — infection in 
the TNOund extending to other parts, causmg severe and 
protracted suffering, even grave risk to life itself But 
when the few operations then practised became safe, it 
was obvious tliat other operations might be attempted. 
The result was tliat proc^urcs condemned as “muitler- 
ous,” the practice of irhich should, in tlie opinion of Iiigli 
authority, lay a man open to a charge of manslaughter, 
were greatly increased in number os soon as it could 
truthfully be claimed that the risk of operation was 
definitely less than the risk of inaction. The most ex- 
emplary instances w ere found in the practice of abdominal 
surgery. Ovariotomy, condemned by Iiighest authority 
as homicidal (the governors of King’s College Hospital in 
1877 had forbidden the staff to undertake it), became so 
safe in expert hands that neitfier patients nor surgeon 
hesitated in the choice of operation. 

In all new’ advances in surgery it is only the patient 
wliosc disease has reached a liigh development threaten- 
ing disability, suffering, or death, who is submitted to 
operation; tlie cases with llie greatest risk already at- 
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taclied to them are the first to undergo ad\enturous 
treatment As the safely of surgery is sbo\Mi m these, 
similar cases are treated, but m an earher stage — a stage 
m wliicli the surgical nshs are less, the convalescence 
quicker, the mortality lower Ultimatelj a fatahty oc- 
curs only m the exceptional case, from causes connected 
rather with the origmal disease tlian with the operation 
practised In my days as a resident m hospital ovariot- 
omy was regarded as an operation of utmost gravity, 
and was performed with much ceremony in private wards 
and Math special nurses McGiU, who led me b\ the 
hand along the path of surgery always had a I’urkish 
batli m the afternoon of the preceding day, and operated 
at an unusually early hour m the morning Some mara- 
moth tumours were removed — tumours wlucli, at times, 
greatly outweighed v\hat was left of the patient mdeed, 
we removed patient from tumour rather than tumour 
from patient From ov ariotomy an advance was made 
to the treatment of other pelvic conditions Fibroid 
tumours of the uterus were eventrated and a constnet- 
mg band of metal apphed to tlie cervical stump, which 
was brought up into tlie wound When for tlie first time 
I returned the pedicle to the abdomen after the operation 
of hysterectomy, our ohslclnc phy sician. Dr Braithwaite 
quailed with horror at such temerity The conquest of 
other disease of the abdomen was soon inaugurated, the 
campaign owed almost everythmg to those v\ho had 
practised what w e now call gyrifficology Spencer Wells 
remov ed the enlarged spleen from a patient wliose tumour 
he had beheved to be ulerme and o condition of tuber- 
culous ascites, miscalled “ovarian cyst” improved so 
much after the release of the fluid tliat similar cases were 
quickly claimed for surgical treatment 
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The whole abdomen soon became tlie province of the 
surgeon, whose activities also rapidly extended to the 
cranial and thoracic cavities, so tliat at the present day 
neither technical dilBculty nor any danger in tlie trauma 
inflicted prevents the surgeon from dealing •ndth almost 
any lesion, wherever it may lie, or Tvhatever its nature. 
Tliere is scarcely any organ wliicb cannot be attacked; 
tliere is no inherent and inescapable risk in any teclmical 
procedures. 

An extension of safe operative measures within the 
ca^'ities, especially A\itlun the abdomen, has resulted in a 
complete revision of our knowledge of the earlier structural 
changes in many organs attacked by disease, and of the 
clinical manifestations wliich those changes produce. 
Surgery has proved an implement of rcaserch; it is in- 
deed the most powerful of all, though tius fact is not yet 
fully realised, nor is adeqiiatc use yet made of it. In the 
mortuary period of pathological knowledge only tlie most 
advanced stages of disease, tiiose stages which at last 
proved fatal, could, as a rule, be examined. The final 
s^’mptoins of the terminal changes in structure were, not 
perhaps the only, but they were certainly the cliief in- 
terest of the clinician ; little was knoi^-n of the dependence 
of earlier symptoms upon tissue changes. Pathologists 
and physicians alike Mere incredulous as to the truth or 
significance of much of the new knowledge m hich the sur- 
geon M as daily accumulating as the result of his widening 
£2? io^ay tbepitysk^ghl asd yihysicia}) 
do not appreciate how much is to be learnt at the bedside 
or in the operation theatre. 

As an implement of rcsearcli, surgery has been gen- 
erously used by the pliysiolo^t in liis experiments upon 
animals. Perhaps the most entrancing exploit of all was 
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that inaugurated in this country by Feixier cind pursued 
by Macewen, Horsley, Sherrington, and others, by which 
the functions of the various parts of the nervous system 
have been elucidated. There is something of enthralling 
interest in the story of the localisation of function in the 
cerebral cortex, in the realisation that in the convolutions 
of the brain exist allotments each with its own highly 
speciah'sed and exclusive function. The 'nork of the 
surgeon upon the abdominal viscera, his discoveries con- 
cerning, not only changes of structure in various diseases, 
but also disorders of visceral reflexes, and symptoms as- 
sociated with these have been not less arduous, nor less 
interesting, and even more fruilfuJ in the clinical study 
of diseases, and in the relief of human suftcring. 

Tlie capacity of the surgeon to enlarge the area of his 
operations iias been used with gratif>ing success in the 
treatment of accessible cancer. The lines of extension of 
this disease have been the subject of inquiy' b> patho- 
logical anatomists, who have studied afresh, not only the 
lymphatic systems of the various organs affected, but also 
the exact lines along wliich the cancer cells may drift or 
grow. The work of Sampson Handley on the breast, and 
of Ernest Miles on tlie rectum, are worthy of special com- 
mendation. Since we know beyond dispute that cancer 
is primarily a local disease, we know also that every' 
accessible cancer is curalile if operation is practised in the 
early stages of disease. That is not the least of the debts 
we owe to Lister. It is his work that has permitted us 
so to plan our operations that not the growth alone but 
also all those parts, sucli as lymphatic glands into which 
the growth makes haste to extend, can be removed in 
one mass, and that infection is now the least of our 
anxieties. 
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Wc may almost claim that the full effect of Lister’s 
work IS now accompbahcd We know that for all time 
operations of every kmd may be practised without the 
gra\e risks that formerly were prohibitive Lister has 
done more tlian even tlus The nations of the earth are 
forever at war, but are there not between them all the 
bonds that might umte llicm so strongly that they could 
not be separated? Perhaps there is no bond between 
the nations so strong as that wluch Lister forged We 
have seen in London during the last few days a league of 
'll! the nations, and I thmk it possible that because of our 
love for Lister, and m the common reverent sen ice to 
humanity v^luch Lister made possible, a way may be found 
to heal the wounds not only of man but of nations also 
If this could bo done, wc may rightly proclaim ourselves 
as the heralds of a new da> when there shall be no 
war, and then the Quaker spirit of Lister, which loathed 
the drums of war, might forever be at peace 

The art of surgery is far m advance of all the sciences 
upon vihicli its future progress depends Until they stand 
abreast, or cv en advance aliead, the progress of surgery w ill 
be slow The great search for iis all must now be for the 
methods of applymg new discoveries in other sciences, 
physiology, biochemistry, pathology, ph^ sics, and the like, 
to the study of disease 

Man> lines close in the dial’s centre From all the 
vast penpheiy of our surgical world messages of gratitude 
and of homage converge upon Lister to-daj Lister 
made possible tlie new surgery, beyond all question 
the most beneficent art mankmd has ever practised 
So long as there are men to hve and suffer, so long 
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will Lister be there to heal them, to bold the gates of 
life ajar. 

To the honoured dead we raise our monuments, some 
cast in bronze, some graven in stone; some, like tliat of 
immortal Hunter, begun in a man’s lifetime, the work of 
liis own hands, are enlarged and lovingly enriched through 
generation after generation by those who labour in the 
master’s cause. On the roll of honour ^v Inch, in letters of 
gold, bears the names of the saviours of mankind, no man 
is more worthy of remembrance than Lister. His living 
and enduihag memorial is a great, and ever greater multi- 
tude of men, women, children, of every nation, of every 
race, of every creed, through his merc>' and by the skill 
of his most gentle hand relieved from infirmity and suffer- 
ing and sorrow, and made for a time triumphant over 
death itself. 

It is immortal Lister wc salute to-day, the supreme 
benefactor of mankind. 

* Delis end on Wednesday, April 6(1). dumg Ibe Ixiodon celebration of the 
Uster Centenary, 1827-1927. 




THE APPKOACH TO SURGERY* 

This is Lister’s year. One hundred years ago Lister 
was bom. Fift>' years ago this hospital had the courage 
to invite him to join its staff, and on the day of liis in- 
auguration Lister delivered this annual address at the 
opening of the Winter Session. At the centenar)’ celebra- 
tions, held in London in April and in Edinburgh in July, 
niuch was said of Lister’s work, of tlie revolution in 
surgery of whicli he -was the sole and direct cause, and 
of the unequalled sendees to mankind wluch he was 
privileged to render. Yet there remains, I tliink, some- 
thing more to say, and what occasion could be more fitting 
tlian this — what platform more appropriate? 

The stoiy' has often been told, and there is no need 
to repeat it here, of the hoixors and tortures of surgery 
before the middle of the last century. The craft of the 
older men was possibly in some respects superior to our 
own; in swiftness of movement especially they are said 
to have been almost incredibly evpert. If only the 
cinema had then been able to record an amputation of 
the thigh performed by Lister, or an excision of the jaw 
by Ferguson, I think we should all be as much startled 
at their rapidity, as horrified at the general imcleanness, 
at the demonstrable absence of any conception of the 
trutlis regarding infection upon wliich all operative meth- 
ods to-day are founded. 

I have always been sceptical as to the technical ac- 
complisliments of our forefathers. Mechanical efficiency, 
even to one who has capable hands, comes only with 
practice. If, a century ago, all the amputations per- 
ils 
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formed m London had fallen ■witlun the practice of one 
man, he ^\ould hardly have had enough technical -work to 
acquire swiftness or precision m c> ery movement I do 
not doubt that, judged by modem standards of accuracy, 
their operations were clumsy, uncouth, brutal Little 
vsonder is there that surgery was likened to bulcherv 
Lord Thurlow, when the bill to mdemnify the Surgeons 
Company, and to give it greater power over the profes- 
sion, was under discussion, said, ‘ There’s no more science 
m surgeiy than in butcheiy ” To which Mr Gunning 
answered, ‘Then, rn> lord, I heartily pray that your 
Lordship may break ^our leg and have only a butcher to 
set It ’ This was the same John Gunning who is said to 
liave given that fiat contradiction to John Hunter wluch 
acted like a sentence of death Lister himself speaks of 
“the bloody and butcherly department of our art ’ 

Surgery is m lliose da>s both science and art As 
science it accomphshes the purposes for wluch eiery 
science exists to acqiure direct knowledge, to accumu- 
late facts, from a multitude of individual examples to 
raise a broad Irutli to wca>e genernhsations mitslugh- 
est accoinphsliment to link cause and efiect We bring 
to our aid mductive and deductive logic, recalhng with 
pride that both these weapons of the intellect were first 
brought into use and estabhshed by members of our oivn 
profession As science surgery has not only separate exist- 
ence, hut in its avider sense il is related to and dependent 
upon manv other sciences upon biology, chemistry, 
physacs, pliasiology, and the like Discoveries m these 
sciences not seldom react upon surgery whose progress has 
in the past often taken impulse from them whose progress 
cannot now contmue without tliem But surgery is not 
only, as man> suppose, an apphed science If wc could 
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conceive it bereft of the aid of all other sciences surgery 
>YouId still remain a science of exact observation, of in- 
ductive reasoning, of pursuit and discovery of broad 
truths, a method of seeking the causes no less tlian the 
remedies of many of the diseases wliich afflict mankind. 

As art surgery is incomparable in the beauty of its 
medium, in the supreme mastery required for its perfect 
accomplishment, and in the issues of life, suffering, and 
death ivliich it so poiverfully controls. 

The metliods by ^^hich surgery, both as science and 
art, could be created, directed, and expanded, were fash- 
ioned in early days by Hippocrates and Galen, but for 
more than a thousand years they were discarded. The 
orks of the great masters were erected in the intellectual 
market places of the Tvorld as idols which all men must 
worship, or pay the price even witli their lives. It is 
lamentable to realise that infinite harm may in the end 
be wrought by great teachers when their disciples slav- 
ishly imitate and perpetuate not the methods by which 
they won knowledge but their so fallible doctrines. 

Men have not been reluctant to pay tribute to Lister 
for liis incomparable services to tlie world, tlurougli the 
discovery" of the principles underlying the modem prac- 
tice of surgery, but they have been slow to realise that 
the eternal truths which he expounded are no less ap- 
plicable in the domain of medicine. Infection plays a 
part also in the causation of llio^ diseases wliich remain 
ilre province <jf the physieiaa. First to discover and to 
propoimdlhis truth was William Hunter who, in studying 
penucious anaemia in tlic year 1900, became convinced 
of its dependence upon oral infection. The connection 
between tlicse two conditions, between probable cause 
and lardy effect, seemed so slender, so incredible, that 
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many 'workers did not even pay the tribute of enquiry. 
In medicine a new idea rarely obtains a friendly greeting 
at the moment of birth. We do >^ell to be sceptical, to 
demand proof upon proof, and to seek evidence in our 
o^^’n experience before accepting a neu doctrine. But 
when scepticism leans to hostility and is nurtured in de- 
rision ■\\e become worthy of blame. Quick to accuse 
Lister’s contemporaries for their disdain and incredulity 
of our great master, we in our day are not free from 
numbing and sterile apathy. Since the year 1900 Hunter 
has fought •with belated success for the recognition of 
focal sepsis as a cause of far distant and seemingly dis- 
coimccted disease. To read Ids several papers to-day is to 
be convinced not only of the accuracy but of the far- 
sighted vision of his tcacliing. “A voice crying in the 
>vildemess,” and like that otlier, we now reah’se that his, 
too, was teaching a true gospel. To-day we recognise the 
grave importance of small and often concealed areas of 
septic infection, in the tonsil, the phaiyTix, the nasal 
sinuses, the prostate, the cervix uteri, the appendix, the 
uterine appendages, the gall-bladder, and other organs. 
Hunter’s earUer conclusions had reference to the graver 
fonns of anasma, but we now recognise the dependence 
not only of an®mia but of glandular diseases, of certain 
obscure fevers, of various forms of “rheumatic” affec- 
tions, of gastric and intestinal disorders, of severe affec- 
tions of the kidney, and of many affections of the nen'ous 
system, from “neuritis” to functional nen’ous and mental 
diseases, of perhaps all forms of cardiac disease that are 
not congenital, of purpura, and of other diseases upon 
“focal sepsis.” Before lister, my teachers told me, the 
surgeon would look "with apprehension for a blush round 
a recent vound; he uould lay his fingers upon the slerno- 
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clavicular articulation to discover Tvliether the joint ■was 
tender. Pyaemia, wliich laid waste the joints of the limbs 
in a riot of rapid disorganisation, was the most dreaded 
of all the consequences of wound infection. It was not 
infrequent for the sternoclavicular articulation to be the 
first of all the joints to be affected. Rheumatoid artliritis 
is pj a'mia moving slowly. 

It is not yet realised, I think, that Lister s work has 
not only re^ olutionised the scope and practice of surgery', 
and revealed the clue to the so-long hidden mysteries of 
many systemic diseases, but that it has also gi> en to tlie 
surgeon and to the laboratory iftorker the strong instru- 
ment of research. 

So rapid has been the advance of surgery', so exacting 
the demand made upon those who practice it to train 
themselves in tlie manipulative skill necessary for tlie 
performance of nevily conceived and neN^ly designed op- 
erations, that in recent years few surgeons have found it 
possible to give adequate time to laboratory research. 
Surgeons have been regarded, and have certainly loo 
narrovNly regarded themselves as mere executants. They 
are in truth experimental biologists, and in the last tvv o 
generations have carried out valuable researches into tlie 
etiolog>', clinical manifestations, and therapy of disease, 
Tlieir observations of the structural changes which, in the 
human body cause the symptoms they sought to relieve, 
have brought about a complete rev'ision of our knowledge 
of visceral disease. Their work has been research in its 
highest form; it has been carried out upon llie bodies of 
men, it has afforded eagerly taken opportunities for ob- 
serving a host of new facts, it lias exercised the faculties 
of induction and deduction, it has often Imked unsus- 
pected causes with remote effect, and this it lias done, 
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mindful all the ^^liile of the purpose for T\’liicli it exists, 
alleviation of suffering or rescue of threatened life. 

The story of the conquests of surgery to-day ^^ould he 
received ^nth incredulity by Lister himself. It is not 
knovm that the master ever performed an abdominal 
operation, yet he it "vvas who made all our triumphs pos- 
sible. Before Lister’s day the opportunities for investi- 
gating the processes of diseases in the patient’s lifetime 
hardly existed; and the dangers of even tlie slightest 
experiment upon animals were so formidable as to he 
almost prolubitive. 

Research in the science of medicine it is clear is of 
iw 0 kinds, direct and analogical. Direct research is car- 
ried out by the surgeon as he conducts an operation. 
Analogical reseorcli is conducted upon animals or in the 
laboratory, and its chief purpose is to test, to illustrate, 
to interpret, to explain or to expand the lessons learnt 
by direct research, or to explore the paths suggested by 
it. The difference between direct and analogical research 
in surgery is the counterpart of the differences whicli 
existed in Galen’s day between direct and analogical re- 
search in anatomy. Much of Galen’s work is based upon 
observation of the structure of animals; by analogy this 
knowledge was apph'ed to man. Are not the physiologists 
to-day perpetrating the very same error as our great fore- 
runner? Are tliey not neglecting opportunities for direct 
research, and too implicitly trusting to analogical re- 
search? iVnatomy as a science applied to man was firmly 
established by Vesalius. Do w e need in physiology to-day 
a Vesalius to lead us to the true faith? “Why when in- 
vestigations into the normal processes of physiological 
activity, or into aberrations from the normal, can be 
conducted upon human beings are so many opportunities 
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neglected? arc animals selected for the demonstra- 
tion of certam pliysiological truths, and >\hy are physi- 
ologists content to expound the truths obtamed b> ob- 
servation and experiment, when a visit to the wards 
would enable the teacher to impnnt m mdehble charac- 
ters upon the mmds of lus pupils the truths that can be 
demonstrated upon the human body? Wliy are so many 
anatonusts content to teach only on the dead body? 

Lister made analogical research safer than ever before, 
but he was the one and only creator of direct research 
Ills labours freed experiments upon animals from all the 
risks attaclung to mfection, and thereby powerfully m- 
creased the opportunities of the biologists The new 
weapon of direct research upon man dunng remedial 
operations was forged by lum alone 

The simphcity of analogical research is of immense 
advantage It demands mgenuity in deMsmg and high 
technical skill in executing experiments, and intellectual 
honesty in observing and recordmg results But the 
whole analysis of tlie experiment is objective A plam 
answer is given to a plam question and interpretation 
should offer few (hfficulties to the trained mmd In 
direct research, observations and their interpretation pre- 
sent perplexities which appear to be almost beyond the 
reach of analysis, for subjective sensation and complex 
emotional stales are so apt to confuse the issue Man 
being a far more sensitive creature, bountifully endowed 
with the gift of expression, can tell us more of lumself, of 
his discomforts, pains, and oilier manifold chnical occur- 
rences than any animal submitted to experiment And 
elucidation, not oiiI> of facts directly observed but of 
sensations of all kinds, their chances and changes, as 
experienced ]>v the patient, is a matter rcqiuring great 
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industry, the skill of an expert cross-examiner, and a 
liigli degree of intellectual integrity free from all preju- 
dice, to appraise all matters with accuracy. lie who is 
to carry out direct research should, therefore, first be 
trained in analogical methods. For research into the 
conditions and causes of disease in man both metliods of 
intellectual approach must be traversed. We need direct 
research to give us oiu* first facts; we seek the solution of 
our difficulties, and an annotation upon our disclosures 
tlu-ougli analogical research. 

As an example, we maj take the subject of gastric and 
duodenal ulcer. Its submission to direct research has 
changed the whole front of our knowledge of this disease. 
Duodenal ulcer indeed, except as a patliological rarity, 
did not exist for tlie clinician until the surgeon revealed 
it. He created its clinical existence, differentiating it 
from tliose other diseases wliich so closely mimic it; he 
has devised the methods of its surgical treatment when it 
has proved recalcitrant. He has not only brought duo- 
denal ulcer into the open, he has shewn its frequency as 
compared with gastric ulcer; he has discovered sometlung 
of its most impressive antecedents; he has studied condi- 
tions wliich coincide with, and perhaps contribute to it. 
Of the morbid anatomy of gastric ulcer we had learnt a 
great deal from iMattiiew Baillie, Cruveilhier, Brinton, 
and others, but its clinical recognition was fraught witli 
grave inaccuracy. Even to-day the diagnosis of “gastric 
ulcer” made upon clinical evidence alone is perhaps more 
often wrong than right. But clinical inaccm-ac)' and be- 
wilderment are at last yfefdmg to patient research fiy the 
surgeon, ably supported by the radiologist. We are suli- 
stituting tnitli for make-l^Iieve, gradually clearing away 
the multitudinous errors which have so long encumbered 
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tbis subject We seeb to -walk bj sight, not by faitli 
alone 

In surgery the hand of the beginner is heavy In 
our earhest experience of gastnc operations %ve found not 
mfrequentl> tliat where a confident diagnosis of “gastric 
ulcer” or of “duodenal ulcer,” had been made, based upon 
the clmical kno^^ ledge of the times, the stomach and the 
duodenum shen ed no shghtest lesion 4. few little tags 
between the transvcrec mesocolon and the stomach \\ere 
held to confirm the diagnosis or a blanched area on the 
anterior wall of the duodenum was regarded as the scar 
of a superficial ulcer Gastro-entcrostom> , so man cl- 
lousl) successful m case of obstniction at the p>lorus, 
was tiien perfonned, for at that lime the short-circmtmg 
operation %\ns credited \nth almost magical therapeutic 
po^^e^ “Wlien the after-lustory of such patients ■was 
traced, the results "were always indifTercnt or bad, some- 
times lamentable It was not long before I was driven 
to enunciate the doctrme that a cluomc ulcer m need of 
surgical treatment onl> existed when it was “visible, 
palpable, demonstrable,” and that surgical treatment 
should be adopted onlj when the presence of tlie ulcer 
was thus indubitable I regret to Cnd tliat m all countries 
there are still surgeons whose practice does not endorse 
this teachmg 

Wlicn m my owai work the “ulcer,” so conlidcntlj 
diagnosed, did not display itself, wider search was made 
as Boon as this became safe, other abdominal organs 
being m turn scrutimscd Tlie results of this extended 
inquiry were most inlerestmg We sometimes discovered a 
gall bladder full of stones, an appendix shc'vnng advanced 
disease, n group of tuberculous mesenteric glands, or, 
agam, a patch of tuberculous ulceration m tlie mtestme, 
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large or small Sometimes it was an enlarged spleen of 
Bplemc anroraia, and, m rarest instances, a malignant 
growth of jejunum, or colon And so by degrees we were 
brought to reahse the inaccuracy of many chmcal descnp- 
tjons of mlra-abdominal disorders, and of the estimates 
of theu* relative frequency We learnt that inan> dis- 
eases betrayed themselves h> symptoms confidently as- 
cribed to defects m organs otlicr than that attacked 
Diseases of the gall-bladder, for example, whetlier stones 
were present or no, ivere found to be the cause of symp- 
toms ascribed to the stomach When stones were found 
in a gall-bladder exposed upon the operation table or in 
the postmortem room, and no history hud been elicited 
of cohes or of jaundice, produced by obstruction or mfec- 
tioa, the atones Mere said to be "silent” or "uinocent '* 
Yet m every case Mhere stones were present (thesohtar> 
cholesterm stone alone excepted) symptoms are caused 
by them To this rule, which direct research alone has 
established, tliere is no exception Tiio symptoms in- 
clude "flatulent mdigestion,” nausea, sahvalion, and so 
forth, they are symptoms m which the stomach is tacitly 
lield blameM orthy, and the gall-bladder is not mculpaled 
Innocence attaches not to the cluster of stones, but to the 
diagnostician The recognition of an earher phase in the 
chmcal history of cholehtluasis than that fonnerlj de- 
scribed IS one of the results of direct research carried out 
by tlie surgeon 

For the vague, loose, maccurate account of symptoms 
something approaching precision could noM he substituted, 
to the great advance of our clinical knoM ledge This ex- 
tended research was soon made as a matter of routine, 
and, to our surprise, isolated disease withm the abdomen 
was found to he far less frequent tlian m e had supposed 
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A patient suffering from a duodenal or a gastric ulcer, or 
harbouring gall-stones, was discovered to have a diseased 
appendix. And it soon became evident that this associa- 
tion must not be regarded as accidental, that, indeed, the 
infection of the appendix was certainly the precursor, 
and very probably the cause, of pathological conditions 
present elsewhere. We now regard all ulcers eind all 
gall-stones, except the solitary cholesterin stone, as con- 
sequences of infection conveyed from a distance. William 
Hunter’s thesis, Iiis application of Lister’s teaching to 
general medicine, was true here also. For it was rare to 
find any patient suffering from gastric or duodenal lesions 
in whom a focus of infection was not present, and the 
evidence is now, I think, incontrovertible that it is from 
such centres of infection that organisms are carried to 
far distant parts, there to induce a gross organic lesion 
whose connection with its cause seems remote and im- 
probable and w'hosc symptoms completely overshadow 
those of tlie original infection, if indeed these latter have 
ever been present. 

If now this subject is submitted to experimental 
analogical study, we find, at first, that there is an in- 
superable difficulty in causing conditions identical with 
tliose observed in man. The chronic gastric or duodenal 
ulcers with their seasonal variations in activity, periods 
of remission alternating with periods of liveliness, times 
of healing with times of destruction, do not occur, and 
have not yet been artiGcioUy produced iw any ammal. 
But the cultivation of organisms from ulcers removed by 
operation has had interesting results. Rosenow’s work 
upon the elective localisation of microbes indicates that 
certain organs provide a more suitable culture-medium 
than others, tliat there is affinity between soil and seed. 

<5 




220 


ADDRESSES ON SURGICAL SUBJECTS 


He and lus pupils, Nickel and Hulford, Inve sheym lliat 
there is a green-producmg streptococcus wluch, cultivated 
from specimens of gastnc or duodenal ulcers removed by 
operation, has an aflinity for the stomach and tlie duo- 
denum After inoculation it causes Iijemorrhage and 
ulceration m different species of ammals These ana- 
logical researches suggest that though other factors doubt- 
less are at v-ork in addition to infection in leading to the 
development of an ulcer, they appear to he powerless to 
develop the clironic form of ulcer of the stomach or duo- 
denum unless infection is added to tliem or precedes them 
The operations wluch are practised for gastnc ulcer 
produce certain consequences both in animals and in 
man, yet the two sets of rcsulls do not always or often 
tally It IS the cause of the condition in man, the con 
sequences m man the methods and the results of treat- 
ment in man which are our chief mterest These, as I 
have mentioned, have been tlic subject of direct rescarcli 
during and after operation with tlie results that our 
knowledge of the disease and of its remedies, though still 
incomplete, is immeasurably m adv ance of our knowledge 
of tlurty years ago Direct research is here of mcompar- 
able advantage It docs not end with the completion of 
the operation Patients who iiave undergone tlie opera- 
tions of gastrectomy and gastro enterostomy afford good 
material to the phv siologisl for enquirv into matters con- 
cermng gastric secretion its composition m chsease tlie 
changes it undergoes after operation, and their effect upon 
digestion Our knowledge so derived is, however, in 
complete, there are gaps wluch can at the moment only 
be filled by analogical rescarcli, the methods of tlielalior- 
atory expanding and cxplainmg those of the operation 
table and of chmeal enquirv, but b> no means supplant- 
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ing them nor yet overriding them. Incidents in tlie 
natural liistory of the disease, and of its progress and 
treatment may -Nvith great advantage be illustrated by 
arperiment. The experimenter may set certain causes or 
supposed causes at %vork in order to discover if the effects 
attributed to them by cUnical experience are indeed 
produced; operations may be practised to discover their 
mechanical or physiological effects, or to estimate the 
possible advantages of a changed method. But all knoivl- 
edge so gleaned, if regarded as absolute, will lead to error 
or misimderstauding. It is relative knowledge, and must 
be tested with utmost care in comparison with knowledge 
established by direct obsen'alion and experiment upon 
man. 

Experiment and obsen’ation were never more happily 
united than in Lister’s work. The discovery by Pasteur 
of tlic fact that fermentation was due to living micro- 
organisms was illustrated by Lister in a variety of experi- 
ments. The method of controlling or preventing tlie 
activity of microbes %^it{un the area of operation and 
witiiin wounds was studied upon man; was a piece of di- 
rect research. One germicide, or one mode of dressing 
after another, was tested and for a time adopted, only to 
be finally discarded or retained as cfinical experience 
seemed to decide its value. For Lister reah'sed that it is 
not merely killing of microbes which is to be desired; the 
problem is lo jender ihew inert, within n wound without 
injury to the sensitive tissues of the body, whose helpful 
activities miglil be lessened or destroyed by the corrosive 
action of a germicide. A host of observers have laboured 
earnestly to discover new antiseptics, bactericidal power 
in contact with germs in a test-tube being regarded as the 
index or the proof of their clinical value. Wc know only 
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loo -well liow illusory are such beliefs For the death- 
dealing power of a chemical agent in vitro is no measure 
of its full value in clinical work ^^^ound secretions add a 
new factor to the problem Indeed, I have httle doubt 
that so far as wound appbcalions are concerned the value 
of an antiseptic is not to be gauged by its bactericidal, 
but rather by its anti tryptic power We do not so much 
seek to kill germs within a wound as to encourage the 
w ound in its process of resistance to tlieir attacks, to exalt 
the natural bactericidal power of woimd discharges This 
IS perhaps not the best, but at the moment it is the most 
apposite, of the illustrations which might be given to 
shew the mutual interdependence of clmical and labora- 
tory work, of direct and analogical research To the clin- 
ician this needs no demonstration, but I fear the labora- 
tory worker is m danger of becommg a bttle too eager to 
exert doimmon m territory which Ins skill has not >ct 
conquered Lister s work is now bemg enlarged and per- 
haps completed by Almroth Wright, who, by lus work 
on immumly, has made it clear that wliercas Lister sought 
onl> to dimmish or to destroy bactericidal attack, succe'^ 
may also be found in our increased defence against 
niicrobic m> asion 

The changes tliat have taken place in surgery, tlie 
great increase in the number, intricacy, and scope of op- 
erations, have made it far more necessary than ever before 
tliat the surgeon should be a skilled craftsman To prac- 
tise the craft with sometiung near perfection a man must 
surrender his whole hfe To attain a certain facility in 
operati\e work is not difllcult, to mutate the master's 
methods and to follow the inoNements of his skilled hands 
is ^vithin the eas> corapelcncc of many Man, Aristotle 
tells us, IS the most mutative creature m the world, and 
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leanis at first by imitation. It is natural for us all to 
(leUglit in worts of imitation, but in imitation there lies 
a great danger. Many of the operations in surgery have 
now become so standardised, so perfected and simplified 
by a multitude of workers, that they can be imitated by 
others with a degree of success wliich, though falling short 
of the best, is yet by comparison with the results of a 
generation ago, worthy of lugli praise. Tliis has unliappily 
led to the too frequent performance of operations, and to 
their performance by those whose judgment has not kept 
pace with their technical accomplishments. Perhaps tlie 
most abused operation in surgery is gastro-enterostomy. 
A distinguished continental surgeon has fathered a paper 
by one of his pupils on “Gastro-enterostomy, a Disease.” 
TThe anastomosis is in all truth a disease, when performed 
in the absence of a sufficient cause, or in an inartistic and 
vicious manner. That it is frequently performed when 
not needed; that it is performed by the clumsy imitator is 
certain. Many of us have Iiad tlie bitter duty of undoing 
such anastomoses, or of resecting the ulcer wliich has devel- 
oped in consequence of them. Tlie physician who sees such 
cases condemns the operation: in that surely he is ■wrong; 
his strictures and ours should fall not upon the operation, 
hut upon the operator. I conceive that a duty rests upon 
the physician greater than he realises. Wjcn a physician 
for whose talents and devotion I have great respect ex- 
presses his regret that he could not agree wth my ad- 
vocacy of siu'gical treatment for clironic incocrciblc duo- 
denal ulcer, because the mortality of the operations prac- 
tised upon his cases was over 10 per cent., I was con- 
strained to say tliat Nvere the mortality in my own hands 
so high I should rely upon medical treatment though I 
realise its dangers. 
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There is no doubt that a change in the training of the 
surgeon is imrainent, and is certainly overdue. What 
sliould be the approach to surgery? It has long been the 
custom for those wailing to obtain a post on the surgical 
staff of a hospital to spend months or years in teaching 
anatomy. And what anatomy have they been compelled 
to teach? "Descriptive anatomy,” tlie bare record of the 
physical characters of the various structures of the liuman 
l)ody. Students, in accord with modem custom, must be 
taught the origin and insertion of muscles, the origin, 
course, branches, and destiny of nerves; tlie source, divi- 
sions, and direction of vessels and the lihe, a dull cata- 
logue of dead tilings. For descriptive anatomy has in 
all coimtries of the world, for a ccntiuy, been divorced 
from functional anatomy. Sir Artbnr Keith has told the 
story of this lamentable severance. The early English 
anatomists, from William Harvey onward, were not con- 
tent merely to tell in words wliat any man could see with 
his own e>es They were deeply concerned not only with 
the appearance of parts, but with the meaning attached 
to structure. Tliey desired to know not only how’ organs 
of the body were constituted, but why they were so made. 
Their interest was engaged by tlie function no less than 
by form. John Hunter was intensely occupied with dis- 
section, hardly a day passed without liis spending many 
hours in studying the anatomy of parts in man, and in 
any animals whose liodies he could beg, borrow, or steal. 
But he sought to know not merely what and where tlie 
various structures were, but even more the function they 
fulfilled. For him, as Keith says, w'as not enough to 
recall that the wall of the aorta was twice as tiuck as that 
of the pulmonary artery, or that the w alls of some veins 
were thick and of others tiun: he immediately set to work 
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to find out the significance of these facts, he appealed to 
coraparative anatomy, to embrjoiogy, to pathology, and 
experiment for an explanation ” On February next ^^e 
celebrate the two hundredth anm\ersay of John Hunter’s 
birth, and we hope then to display Hunter’s own handi 
work m such manner as to shew the vanety of his 
intellectual appetite, and lus unsurpassed skill in dis- 
section But dissection was always a search for the 
reasons of the actions of parts not merely for their 
structure 

How then did anatomy go astray? Keith nghtly 
traces the catastrophe to the mfluence of France, and to 
the delightful gifts of our Galhc colleagues for systematic 
and logical thought ^v^th orderly and luciferous expression 
It seoius that the detenmning mfluence was that of 
Wmslow (1669-1760), Professor of Anatomy m Paris 
His teachmg, accounted the best m Europe, was eloquent 
fonual precise “^^^lIIst merely convey mg to his hearers 
or readers what they might sec with their own ev es at a 
glance, he left them with the plca^mt impression that they 
were drinking at the very fountain head of pure know I 
edge ” He puiposeh abstamed from attemptmg to ex- 
plain the meanmgs of the structures he described, and in 
domg so impovenshed the study of anatomy The stand 
ard set by him was universally followed and was to find 
Its lughest expression m one of his successors, Bichat 
(1771-1802) At the time when I became a student, 
forty -four years ago to-day, we were taught anatomy as 
w e should be taught the plan of a citv , leammg the names 
of houses, of mam streets of their branches and tummgs, 
h\ whatever gate we entered we thus learned to find our 
w av about But to the people who live in the aty , their 
industries, their way of hfc, tiie part they filled m the 
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community, ^^e were hardly expected to give a thought 
For all "u c knew the aty might be dead 

It IS true that the surgeon must know llie formal 
anatomy of the human body, no very difficult attain- 
ment, though he will sometimes find that he still must 
make lus own fresh mvcstigations Wlien, for example, 
certain problems presented themselves m connection with 
the operative treatment of gall bladder disease, m> col 
league Mr Flmt, at m> suggestion exammed in the post- 
mortem room 200 bothes, and was able to teach us 
new truths relating to the vascular suppl) of the gall- 
bladder and the anomalies of the ducts of tlie hver But 
to be constrained by custom to leach successive genera- 
tions of students the details of descriptive human anat- 
omy, to he compelled day after day, year after year, lo 
restrict one’s teaclimg to the elementary pn-ts of a fimte 
subject human anatom>, is msidiousK to develop on m- 
tellectual complacency, a feelmg tint one is master of 
one’s subject Notlung so easily destroys a man s capac- 
ity for thought, and lus dehght m mdulgmg it {it is alas, 
sometimes a torture), as the restriction of his mental ef- 
forts to a hmited p-irt of a subject now hardly capable of 
extension It is difficult to imagine any training less 
fitted m these times for the young surgeon Anatomy as 
an approach to surgery emnot long contmue to be the 
descriptive anatomy of recent years a stenie derivative 
of true anatomy which embraces a stud> of functional 
actn ities and purposes We must return to the anatomy 
of the English school, the science founded by Harvey and 
pursued by Hunter, Cbar/es 0a£f, and lasfer, the science 
which searched m the Aristotehan plirase for “final 
causes,’’ and winch tried to answer the question, “To what 
end”? In m^ days I did my best to escape from tlie m- 
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sipid routine teacliing of anatomy by devoting a part of 
almost every day to original work in the postmortem room 
and in the dissecting room, and upon foetuses wliich I 
besought my friends in general practice to send me. I 
worked upon the subject of internal hernia, and upon the 
rarer forms of external hernia. And I was saved from the 
cramping influences of the dissecting room by the sur- 
prising desire of many medical men to surrender their 
patients to my immature skill at a time when abdominal 
surgery, having survived the dangerous pioneer period 
llu'ougli which it had just been steered by Spencer Wells, 
Lawson Tail, and Mayo Robson, was at length becoming 
so safe that many diseases hitherto beyond the reach 
of the surgeon were now being successfully attacked. 
But all my life I have wished that my training had been 
different. Were my days to come again I should, after 
leaving examinations behind, spend the time necessary to 
make an adequate knowledge of human anatomy my 
permanent possession, and I should then escape to ex- 
perimental research, and in a community of like-minded 
people endeavour to train myself for the high destiny of a 
surgeon, the one man who may engage in direct research. 
My time would be spent in the laboratory, where a youth 
of plastic mind may leam the methods of approach to 
new’ problems, or to new extensions of old problems; 
where old knowledge is merely an impulse to the search 
for new; where intellectual dissatisfaction is victor over 
narrow complociiiacvcs*, whftte rc-Ugion of researcb. in- 
spires liim and equips him for his work in days to come. 
If siu-gery is to be sometliing more than a wonderful craft, 
if it is to be the instrument of research which I believe it 
to have been, and to be destined to be in the future, those 
who practise it must have their minds shaped and 
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Strengthened by conflict with unsettled problems, not 
cramped and sterilised by monotonous exercise within a 
narrow province of static knowledge. Their minds must 
Ijc trained in the laboratory, in analogical research, so 
that they may he more effectively exercised both in the 
operation theatre and in tlie words upon direct research, 
not I need hardly say to neglect of the dissecting room, hut 
to its relegation to a subordinate position. The comrade- 
sliip of laboratory workers and cHnicIans should he in- 
timate and unbroken. The scientist at work in tlie 
laboratory can never reap the full reward of his lonely 
researches without close and loyal collaboration with tiie 
clinician. Nor can those who serve the same cause in a 
different atmosphere give to their patients the best aid of 
medicine and surgery witliout tbe help of the scientist. 
The training of the surgeon must not only allow, it must 
urge, Ills mind to stray beyond the hard boundaries of 
old knowledge, over the edge of firm beliefs, into wde 
territories as yet unexplored and even undivined. In this 
way only is their escape from the danger wdiich besets 
the surgeon in the future, the peril of a facile automatism. 
In this way may the pliysiologist he brought back from 
his vagrancies and encouraged to realise that his science 
best fulfils its destiny when it is applied to the under- 
standing of the functions, normal and aberrant, of the 
organs of man. It is a delight to me to see that a feu of 
the younger surgeons in this country are taking the path 
w hich I should follow if I were on the tlireshold of a surgical 
career. 

Uisler was tYaice, iour Vimcs, Viajjpy in growins wp 
under the sw ay of men steeped in the old ideals of anat- 
omy. The intellectual influences of his life came from 
Sharpey, and from Wharton Jones, dirty, despised, yet 
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passionate in liis zeal for the discovery of truth by way 
of experiment. Like their teacher, Alexander Monro 
(secundiis), these men never wearied in the search for 
reasons. They ^^e^e not content with mere knowledge of 
the construction of parts, hut in that know ledge sought 
the clue to the several actions of wliich those parts were 
capable. In Lister’s early papers, “Observations on the 
Contractile Tissue of the Iris,” “On the Muscular Tissue of 
the Skin” ; “An Inquiry Regarding the Parts of the Nervous 
System wliich Regulate the Contraction of the Arteries”; 
“An Inquiry into the Fimctions of the Visceral Nerves,” 
we see clearly that he was carrying on the liigh tradition 
in A\luch he was trained. I have not gained the impres- 
sion that Lister vas a man of really exceptional intellec- 
tuai gifts. Rather was he a man of great intelligence 
trained in the very maimer which helped lus mind to 
work to highest advantage in Ills special calling. Advances 
in medicine and surgery are made by men who to the 
faculty of observation add the power of conceiving and 
carrying out ex*periments, not in the laboratory only, 
but also in the operation theatre and in the wards. For 
disease and accident alike may be regarded as beginning 
experiments for us; and it is for us to add factors of our 
own devising, to exert influences designed to check or to 
change tlie course of events, and in so doing to judge 
both causes and effects, and the range of our power over 
l)oth. 

No training of the surgeon can be too arduous, no 
discipline too stem, and none of us may measure our de- 
votion to our cause. For us an operation is an incident 
in the day’s work, but for our patients it may be, and no 
doubt it often is, the sternest and most dreaded of all 
trials, for the mysteries of life and death surround it, and 
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it must be faced alone. Those who submit to operation 
are confronted, perhaps after long and weary days or 
raonliis of suffering, with tlie gravest issues, and far more 
often than many of us suppose they pass into the valle> 
of the shado^^ of death, and, in stark dismay, ^^onde^ 
with Beatrice in lier aclilng solitude and panic, what a\i 11 
come to pass 

“If there should be 

No God, no Heaven, no Earth m the >oid world, 

The wide, gray, lampless, deep, unpeopled world " 

To give courage to tliose who need it, to restore desire for 
life to those wlio have abandoned it, >\ilh our skill to heal 
disease or check its course, llus is our great privilege 
Ours are not the nuld concerns of ordinary life We vho, 
like the Happy Warrior, arc “doomed to go in company 
with pain and fear and bloodshed," have a lughcr mis- 
sion than other men, and it is for us to see that we are 
not unwortli> 

*Tbe opeoiRg eddresa at Kiogs Collage Hospital delivered September 30 

1927 



LISTER— BENEFACTOR OF MANIUND* 

Duhing this ^^eek >\e have been celebrating the cen- 
tenary of the birth of Joseph Lister, and scientists and 
medical men from the vhole civilised -world have met in 
London to do homage to his memory . ^Vho ^vas Lister? 
Rliat, exactly, did lie accomplish? Wiiat place in his- 
tory will posterity assign to him? 

It may sound a little startling to many who have 
rarely heard his name, or have only vaguely connected 
it with some method of surgical treatment, to learn, 
what is undeniably true, that Lister is the greatest 
material benefactor of mankind the world has ever 
known. How is it possible to justify a claim that may 
seem extravagant? 

Joseph Lister was bom on April 5, 1827, of Quaker 
parents, was the son of Joseph Jackson Lister, who did 
much to improve the design and power of the micro- 
scope, and so put into our hands an instrument by w’hich 
we are able to study the minute structure of animals, 
plants, metals, and so forth. He was, therefore, brought 
up in a quiet, domestic atmosphere, and learnt, in his 
earliest days, something of science and the endless prob- 
lems it presents for our consideration. Lister from his 
childhood desired to be a surgeon, and, at the age of 
sev'enlecn, joined University College, London; a non- 
scclnrian school, one of the iew from which, as a Quaker, 
he Was not debarred. At the age of tw’ent>-one, after 
taking an arts degree, he began the study of medicine. 
He Was fortunate in his teachers in the medical school, 
especially Sharpey, and ^Vliarton Jones, w ho encouraged 
him to work on the scientific aspects of his profession. 

537 
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After nine years of study he graduated at the London 
University, and at the Royal College of Surgeons, vas 
appointed House Physician, and then House Surgeon at 
University College Hospital, and afterward left for 
Edinburgh to become private assistant and House Sur- 
geon to James Syme, Professor of Surgery in the Univers- 
ity, and the “safest surgeon of his day.” 

In those days the vord “safety” was singularly in- 
applicable to the practice of surgery. It is, I think, 
impossible for us to realise how great were the horrors 
of surgery a century ago. The number of operations 
practised then vas very few, because of their very hca\y 
mortality, and their almost insupportable burden of suf- 
fering and of terror. The great majority of operations 
now practised had not then been conceived, and some of 
those w'hicli are now performed daily, and are almost or 
entirely free from risk or anxiety, were then so dangerous 
that, only fifty years ago, the managers of hospitals re- 
fused to allow the surgeons on their staffs to perform 
them. The opinion of the leaders of the medical pro- 
fession sixty years ago was voiced by our leading pro- 
fessional journal, which spoke of such operations as 
“murderous,” and of the surgeons who practised them 
as guilty of offences wliich should be classed as man- 
slaughter. If one reads the biographies of surgeons of 
a century or more ago, one is struck by the apprehension 
they shewed wlien any operation had to be performed, 
and of the anguish of mind which possessed them for 
days before and afterward. Let me recall an instance; 

When, in the year 1E21, Astley Cooper operated 
upon George IV for a small sebaceous cyst on the head, 
so tortured was he by anxiety lest erysipelas or pymmia 
might develop, that he sought to put upon otliers the 
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responsibility of the operation. He speaks of the opera- 
tion in terms -which, to us, now appear absiu’d, fearing 
that “it might, by possibility, be followed by fatal con- 
sequences.” He says, “1 saw that the operation, if it 
were followed by erysipelas, would destroy all my happi- 
ness and blast my reputation,” and “I felt giddy at the 
idea of my fate hanging upon such an event,” and again, 
“I am certain that if anylliing happened to the Kng, 
that, at any rate, I should leave London and live in 
retirement.” 

It is hard to believe that a surgeon eminent enough 
to be chosen for service to the King should be so deeply 
moved at the prospect of what was to him as it is to us, 
technically, the simplest of operations. The exercise of 
the art of surgery then brought terror where it now 
brings joy, to surgeon no less than to patient. 

Tlie hospitals of those days were the breeding grounds 
of mortal pestilence, which struck down whole wards 
full of patients, and made of them a place of dread. 
A distinguished Edinburgh surgeon, in the middle of last 
century, spoke of a hospital as a “house of death.” 
Lister himself said that hospitals were little short of 
pest houses, and over and over again the wards of hos- 
pitals, or even the whole iiospital at home and abroad, 
had to close until the plague abated. Tiic most eminent 
French surgeon of his day, speaking of the dangers of 
even the slightest wounds, said, “A pin-prick is a door 
open io dealb,” snd ihal the performance of an abdom- 
inal operation should be “classed among the methods of 
the executioner.” Sir James Simpson, of Edinburgh, the 
discoverer of chloroform’s anaesthetic power, said, “The 
man laid on an operation table is exposed to more chances 
of death than a soldier on the field of Waterloo.” 
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In those days the infection of a Mound made h) the 
surgeon caused the gra\est apprehension, because m- 
fection, blood-poisoumg, in greater or less degree, was 
almost certain to follow A. case of compound fracture 
of any bone, a fracture, that is, with a wound leading 
from the surface to the pomt of fracture, had a terrible 
inortalil^ All such wounds, whether caused b> acci- 
dent or made bj design, became inflamed, became, as 
we saj, septic, and discharged matter freely The free 
discharge of pus was, indeed, regarded as a good sign, 
the poison finding m that way a free escape from tlie 
wound The poison, if retained m the wound, might 
spread to other parts, to glands, to jomts, to the blood- 
stream , so that hospital gangrene, cr> sipclas, blood poison- 
ing were rife tliroughout the hospital, and the death rate 
was appalling The sudermg and the sorrow mseparable 
from the surgery of that lime are exquisitclj described 
m a book tiiat should read, *'Rab, and his Friends,' 
b> John Bro^m 

This condition of mflanunation and putrefaction m 
wounds had receded the clo'^est attention of surgeons 
from tune immemorial All sought to discover how it 
arose, and h\ what means it could be prevented Tiie 
generally accepted belief was that the decomposition of 
wound discharges, resulting from infection, was due to 
tlie presence of ox>gcn in the air, and, smee air could 
not be pre\ ented from ha\ mg access to wounds, the 
disastrous events were unavoidable 

A French in> estigator, the immortal Louis Pasteur, 
who was then at work in Lille, the centre of man> dis- 
lillcnes, was led, m the year 1857, to study the process 
of fermentation a senes of remarkable experiments 
he was able most clearlj lo demonstrate that it was the 
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actinty of living particles, whose growth and propaga- 
tion was the cause, and the only cause, of this process. 
Lister, who had spent many years in the study of in- 
flammation, and of suppuration in wounds, was quick to 
see that this new discovery, ridiculed and denied by 
others, had a cardinal importance in connection with 
wound infection. This is what he said in 1867: 

“In the course of an extended investigation I arrived, 
several years ago, at the conclusion that the essential 
cause of suppxu'ation in wounds is decomposition brought 
about by the atmosphere upon blood retained witliin 
them. To prevent tlie occurrence of suppuration, with 
all its attendant risks, w'as an object manifestly desir- 
able, hut till lately apparently unattainable, since it 
seemed hopeless to exclude the oxygen wiiich was uni- 
versally regarded as the agent by wliich putrefaction was 
eficcted. But when it had been shewn by the researches 
of Pasteur that the septic properties of the atmosphere 
depended not on oxygen or any gaseous constituent, hut 
on minute organisms suspended in it, which owed their 
energ)' to their ritality, it occurred to me that decom- 
position in the injured part might he avoided without 
excluding the air, by appljing, as a dressing, some 
material capable of destroying the life of the floating 
particles.” 

The problem winch now presented itself to Lister’s 
mind W'as clear. If wound infection, wdth all its at- 
tendant horrors and dangers, was, indeed, due to living 
particles propagating on the wound siu-faces, and in the 
wound discharges, then the destruction of these mi- 
crobes, as Lister called them, ■within the wound would 
prevent the terrifying, and often lethal, series of events 
which were regarded as hievitable. Lister accordingly 
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sought for some “antiseptic,” as it was called, for some 
chemical agent, carbolic acid salts of mercury, and so 
on, which would kill the germs. Tlic problem, however, 
was not so simple as it seemed. An antiseptic which 
would kill a germ, or at least prevent its growth, was 
found to lose a great part of its power when applied to 
a wound wliicli was freely discharging matter. The 
wound discharges reduced, or even abolished, the pow'er 
of the antiseptic; and the antiseptic itself, if applied in 
strong solution, caused actual corrosion of the wnund 
surface. Lister was made the object of bitter criticism, 
and scorn, ridicule, and contempt were passed upon his 
methods of treatment. Like most of the great discover- 
ers, he met with open hostility, and the most ignorant 
and remorseless opposition. But quite undismayed, and 
serenely indifferent, he worked imccasingly at his lasV, 
and little by little realised that his next step must he 
toward a goal rather different. He now sought not to 
destroy the germs in the height of their malignant activ- 
ities in the wound, hut to destroy them before they en- 
tered the wound. Tliese germs exist everywhere, upon 
tlie skin, in the clotliing, in the air, upon instruments, 
as they are taken directly from the cupboard shelves, 
upon sponges used to dry the wound, upon or within 
everything that touched the woimd surfaces. 

The killing of germs in or upon dead material, sponges, 
ligatm-es, instnimenls, presented no such difQculty as was 
encounteretl with their attempted destruction within the 
wound, ^^^len, therefore, a wound could be deliberately 
inllicled, and the living germs denied access, the whole 
practise of surgery was revolutionised at once. Wounds 
were found to lical by what is called “first intention”; 
infection disappeared or was greatly reduced, hospital gaii- 
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grene, blood-poisoning, and erysipelas vanished from the 
surgical ■wards. Not only were the operations then prac- 
tised made safe, but it -was soon evident that the “mur- 
derous *’ operations ■were robbed of almost all their dan- 
gers. The cavitiM of the body, the abdomen, the chest, 
the skull, which before no man dare enter, could now 
be laid open by the surgeon, and the disease which 
affected them made subject to his skill. The change in 
outlook and in accomplishment were incredible. Dis- 
eases, from which there was no release save by death, 
were eradicated, and life and health restored to the 
sufferer. New knowledge grew apace. For in the days 
before Lister the only knowledge we possessed of many 
diseases was gleaned from study of them after they had 
brought life to an end. Now it became possible to see 
them, handle them, study them during the lifetime of 
the patient; to discover their earliest manifestations, to 
eliminate them, even to prevent them. A new vision 
came to us all, and a new power was put into our hands: 
the poiver of restoring health, of subduing pain, and of 
keeping death itself at bay. 

Perhaps a multitude of people listening to me to- 
night bear upon their bodies the scar made by a surgeon, 
who has operated upon them for appendicitis, for a 
tumour, for a deformity, for any one of a himdred ail- 
ments. That scar is the caress of Lister’s hand. It is 
he "who gave your surgeon the power to heal you and to 
save you. You are a living memorial to the genius of 
Joseph Lister, and a witness to his triumph over liuman 
misery and disease. If you consider the change that has 
come over the hospitals of the world, how they have 
grown, liow they are no longer houses of death, but homes 
of happiness and health, how many hundreds of thou- 
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sands pass tlirough them every >ear, Iiow, for almost 
ever> hospital m the coimtiy, there are long hsts of 
those who wait for admission, confident m the knowl- 
edge that the means of rescue and rehef are at hand, 
you will begin to measure the debt we owe to Lister 

Every country m the world is carrying out the work 
which Lister made possible I said of him many years 
ago that he had been the means of savmg more lives 
than all the wars of all the ages had thrown away, and 
that still remams true even after the merciless sacrifices 
which were asked of many nations m the late vrar Lister 
has been the means of rehevmg more pam than all the 
drugs that ever were known He has placed in our 
hands a power for good, greater than lias ever existed m 
the world before He has enlisted imdcr liis banner an 
army whose willing recruits come from every civilised 
country on the globe He created a League of all the 
Nations wluch will endure forever Hour by hour, day 
by day, we fight under his leadersliip, and till the end 
of time we shall contmue to conquer m our fight against 
the penis, the suffering, the misery, caused by mjury and 
disease Tlie profession of medicine is nghtly jealous of 
its proud and ancient title of nobihty No nobler service 
has ever been rendered to tlie human race than that 
which Lister gave Mercy is nobihty 's true badge It 
was Lister who opened tlie gates of mercy to mankmd 

*Droadcast Spti«ch (Icl(>ere!l Fn lay Vprd 6 1927 9 Ij p M durn^Uie 
LoaJon Cdebnilioa of the Lifter Centenary 16^ 192'* 



PERFORATION OF GASTRIC AND DUODENAL 
ULCERS* 


The perforation of an ulcer of the stomach or duo- 
denum may be acute, subacute, or chronic. It is acute 
when there is a sudden rupture of tlie base of the ulcer, 
and the contents of the viscus are free to escape into the 
general cavity, and do so. It is subacute when the rup- 
ture is exceedingly minute; when it occurs after ad- 
hesions have been formed around the base of the ulcer, 
or when the little rent is quickly closed by a plug of 
omentum or lymph, and the escape of the contents of the 
viscus is therefore circumscribed and the general perit- 
oneal cavity is not contaminated. It is chronic when so 
firm an adhesion has formed between tbe ulcer and the 
abdominal wall, the pancreas, or a neighbouring viscus, 
that the base of the crater is no longer formed by the 
stomach, but by tbe parts to wliicb the stomach adheres — 
the pancreas, the abdominal wall, the liver, the gall- 
bladder, etc. When a hollow viscus lias adhered to the 
stomach, a cluonic perforation results in the formation 
of an internal fistula. 

Acute Perforation , — This form of perforation may oc- 
cur cither in acute or in chronic ulcers. It affects chronic 
ulcers far more frequently than acute ulcers. The con- 
dlLiou. is therefore owe of acute perforation iu a clwotiic 
ulcer. It is necessary to be precise upon this point, for 
the literature of tliis subject contains many inaccurate 
assertions that perforation occurs in acute rather than in 
clironic ulcers. In Iw elvc consecutive years at the Leeds 
Infirmary (1910-1921) there were 61 deaths from per- 
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foration of a gastnc ulcer, in 60 cases the ulcer was of tlio 
chrome variety Tliere were 117 deaths from perfora- 
tion of a duodenal ulcer In 12 of these cases there v as 
an acute ulcer, in 4 of the 12 there was a chronic ulcer 
also, and it as m every case the chrome ulcer which had 
perforated In 8 cases an acute ulcer liad perforated 
In my own list I find that the great majority of the cases 
of chrome ulcer which perforated liad undergone medical 
treatment for longer or shorter periods on one or more 
occasions The same experience has occurred to Sherren,* 
who records “218 cases of perforated duodenal ulcer 
treated at tlie London Hospital m 6 only was there no 
previous history of indigestion Similar figures were oli- 
tained m 248 cases of perforated gastric ulcer In lisra- 
orrbage due to a cliromc ulcer the same apphes As the 
majont> of these patients had bad more than one course 
of medical treatment several had been having mter- 
mittent treatment for ten years and 1 for tbirty-two, we 
are perfectly justified m considenng them failures of tliat 
treatment and if surgery was unable to be employed buc- 
cessfulij m these emergenaes the mortality is medical 
rather than surgical ’ Walton* found that of 79 cases of 
gastric or duodenal ulcer which were fatal, 78 were seen 
on postmortem exammalion to have ulcers of the clironic 
variety 

It is certam therefore that the perforation whose 
symptoms and treatment we are to discuss is concerned 
as a rule, with chronic rather than with acute ulcers 
It IS equally certam tliat perforation is consequently 
s ppereatslUe caaipifcstiaa For ciiromo ahers oi tbe 
stomach and duodenum should ne\ er be allowed to progress 
to the late stage in which this catastrophe occurs, and 
regard should be paid to any exacerbation of symptoms 
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which may suddenly appear, for these are often the clear 
warning of that increase in pathological activity in the 
ulcer which ends in the rupture of its floor. As an in- 
crease in pathological activity should never occur whilst 
a case is actually under mescal treatment, perforation 
of a chronic ulcer should then be impossible. \Mien 
perforation occurs during such treatment the ulcer is 
almost certainly malignant. The clinical records in cases 
of extreme surgical emergency with high death-rates are 
necessarily imperfect, but, so far as can be judged, it is 
safe to assert that not less than one-fourth of the total 
number of cases of perforation are heralded by such an 
increase in the severity of the recurring symptom, p£un, 
that suspicion should be aroused as to the imminence of 
danger. 

The acute perforation of an ulcer is a terrible catas- 
trophe. The patient is plunged at once into a condition 
of prostration and of unendurable agony that, with one 
exception, are unsurpassed in human experience. The 
pain is almost beyond description. It seizes the patient 
in a moment, and deals him a blow' that he himself may 
think is mortal. It attacks the wliole of the abdomen, 
and is especially severe ‘‘in the upper part; it is described 
as ‘tearing,’ ‘racking,’ ‘bursting,’ ‘horrible,* ‘every>vhere’”; 
it spreads over the lower part of the chest and even up 
to the shoulders. Within a moment or two the patient’s 
appearance betrays his suflering. The face is pale, haggard, 
anxious, and appealing; the eyes are wde and watch- 
ful; the brow and temples are bathed in sweat, the hair 
soaked. Horrible suffering quickly delves deep lines 
upon Ilia cheeks. The patient struggles for breath in 
short, panting respirations which are chiefly costal, the 
diaphragm making no slightest movement. The nostrils 
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are ide, the mouth shut, and every expiratory effort is 
audible He complains of cold, and feels cold Nvhen a 
hand is laid on him The thermometer registers 96 de- 
grees or even a little lower No moiement is made that 
can be avoided, and words are spoken only m the shortest 
expiratory jerks, e\ ery syllable bemg part of a deep groan 
If a hand is stretched out to touch his body, the patient 
slirinks from an added terror, and mil protect himself 
os best he can with lus arms His legs are soon draivn up 
He reaches the \ cr^ Umit of human power to withstand 
suffermg, and his appearance arouses the very gra\est 
anxiety as to his state, and may even suggest that death 
IS liaslemng to him The condition, mdeed, is one for 
which no other uord Ilian “shock” seems fitting Yet 
shock in the surgical sense is absent Shock used in its 
strict sense means the conchtion m ^^}uch an mcrcascd 
pulse rate, a dimini'ihed blood-pressure, and a reduced 
blood volume are present Not one of these is found in 
the first hour or tuo after a perforation has occurred 
Tlic rate of the pulse is foimd to bo normal, its quaht>, as 
a rule good the blood-pressurc is witlun normal limits 
Tlie blood volume has been measured in only a few of our 
cases but that loo shows no change It is, tlierefore, m- 
admissiblc to use the word “shock’ without qualification 
to describe tlic slate of a patient who is in the toils of 
this terrible calamity Shock is a word used loose!) 
enougli We are ‘shocked” to hear distressmg news, 
wc arc Slid to he shocked when wc mean that we are 
surprised But these loosenesses arc not justified m 
surgeiy “Shock” is a word used b> the surgeon with a 
definite significance and has no other Used m its strict 
sense, the word “shock” is accordinglj not permissible as 
describing the slate of a patient in the early period after 
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a perforation has tahen place. Tliis must be clearly 
understood; for every surgeon ■nitli large experience 
knows tliat a medical man called to see a patient in this 
stage has deferred liis diagnosis of the condition because 
of the normal pulse-rate. It has hardly seemed credible 
to him that so grave a catastrophe as perforation could 
occur ivithout “shock,” and shock he has always heard 
is an invariable symptom when an ulcer has ruptured. 
There is, of course, the most terrible prostration. Per- 
haps, apart from severe hsemorrhages, no disease except 
acute pancreatitis (in which true shock is present) pro- 
duces so profound a degree of prostration. We must, 
therefore, not less in the interest of accuracy than in 
Uiat of the welfare of the patient, cease to use the word 
“shock” in tliis connexion. Let us speak of prostration, 
a word which has only a clinical significance. Shock, it 
is true, comes later in these cases; it comes when perit- 
onitis has developed. But peritonitis is not perforation: 
it is a late and preventable sequel to perforation. It is 
the perforation we seek to recognise, the peritonitis we 
seek to forestall. 

The examination of the abdomen in this stage reveals 
a characteristic condition. The muscles are in sternest 
rigidity. The hand travelling gently over the abdomen 
finds no soft or yielding area. Ever>' part offers the most 
inflexible opposition to pressure; the rigidity is obdurate, 
persistent, and unyielding. TJiere is no movement. The 
diapliragm, largest and strongest of abdominal muscles, 
is as rigid as the rest, and the shallow, frequent respira- 
tion finds in this its explanation. All parts too are 
tender, though the upper ^domen is, as a rule, definitely 
more sensitive than the lower. One side of the upper 
abdomen may be a little more resistant, and a little more 
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tender than the other. And tliis may help to decide 
whether it is a gastric or a duodenal ulcer which has 
given way. Only the most gentle examination is per- 
missible; it is unnecessary, and indeed inhuman to do 
more, for tlie diagnosis of a surgical emergency requiring 
immediate relief is beyond doubt, and the sooner a dose 
of morpliine is given, and preparation made for operation, 
the better. 

The period of initial prostration varies in different 
cases, and its length depends no doubt upon many fac- 
tors; the size of the perforation, the condition of reple- 
tion of the stomacli, the general powers of resistance of 
tlio patient, etc. As a rule it lasts not less than on hour, 
and rarely more tlian two hours. It is followed by a period 
of reaction. Little by little the pain subsides, though still 
remaining very severe, the sharp edge of it is blunted. 
The cold grcyncss or pallor of the face is followed by a 
slight flusliing, and indication that the general circula- 
tion is becoming more vigorous. The pulse-rate rises, 
the limbs grow warm, the temperature reaches or slightly 
exceeds the normal. Relief from an agony that has al- 
most passed belief may persuade the patient that all is 
well. The victim lifted from the rack fell asleep, though 
his residue of pain would have seemed acutest suffering 
but for its comparison witli the far greater agony from 
which he had just escaped. Pain in this period is still 
present and severe enough. The abdomen is steadily 
increasing in size, and its walls have still the same Lneo- 
ercible rigidity as before. Respirations remain hurried 
and shallow, for the diapluugm is now pressed upwards 
by the fluid and gas wliich are beginning to accumulate 
w'ithin the peritoneal cavity. Fluid lias gravitated to tlic 
pelvis, and the peritoneum there, acutely inflamed, may 
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be recognised as exceedingly tender if a rectal examina- 
tion is made. It is in this stage, as a rule, that vomiting 
first appears. Tliis symptom is by no means frequent, 
and is very rarely severe. The abolition of liver dulness 
is often asserted to be a sign of great value in the diag- 
nosis of a perforated ulcer. It appears at a time when the 
diagnosis should be made without any difficulty; it is a 
late and not an early sign. Resonance above the edge of 
a liver wliich can be felt is not unusual when gas is pres- 
ent in loops of large or small intestine wliich creep to- 
wards the diapliragm; and to percuss in the midaxillary 
or posterior axillary line means discomfort to the patient 
who should be spared all unnecessary disturbance. On 
the operation table, resonance over the bver between these 
lines will often be found in the case where delay has oc- 
curred. Free gas >vithin the peritoneal ca%dty will rise to 
the liighest port. If the patient bes ilat on his back, it will 
ascend to the umbilicus ; if he is sitting upright, it will col- 
lect beneath the diaphragm, or make the best attempt 
possible to do so, though it may be prevented by adhe- 
sions. If it succeed, then the liver dulness will diminish 
m proportion to the amount of free gas present; on the 
left side the splenic dulness, rarely a very definite area, 
■^^^ll disappear also. The value of percussion is, there- 
fore, to be regarded as important if it shews an absence 
of liver dulness, especially if an hour or two before the 
dulness has been recognised, but unimportant if the liver 
dulom is found sormsd. fo oilter wordiy the Joss of 
fiver dulness as a positive sign, in the absence of meteorism, 
is significant, even decisive; the presence of liver dulness 
neither helps nor denies a diagnosis. 

As time passes the state of the patient grows pro- 
gressively and rapidly worse. Vomiting may be repeated, 
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and hiccough, sometimes exceedingly distressing, ma> 
develop The abdomen grows larger and larger, fluid 
may be present, and a shifting dulness may indicate its 
quantity The face grows lioUow and tlie expression 
strained and weary The features appear sharp, the 
skm IS hvid and eating, and is often cold and clammj 
The pulse deteriorates in xaluc and increases greatly in 
frequency The whole condition and appearance of the 
patient indicate the extreme gravity of the case, and a 
fatal ending may be expected within tliree or four days 
unless operative measures can brmg rchef 

The dut> thus laid upon our profession is clear Wc 
must take pains to become faimhar with the signs and 
symptoms of chrome ulcer of tlie stomach and duodenum, 
so that tins lethal catastrophe may be prevented The 
perforation of a gastric or duoden^ ulcer is preventable 
m the large majority of cases, it is an evidence therefore 
of neglect somewhere, of neglect on the part of the pa- 
tient to attend to his ovm malady by consultmg a medical 
man, or to follow advice which has been given to him It 
is on evidence of neglect on the part of the medical man 
if ho has failed to recognise the condition, and to give ap- 
propriate counsel w hen the patient has consulted him It 
IS an exidence of neglect on llic part of the physician if be 
has not given utmost emphasis in his advice to the trutli, 
tliat it IS not only a relief of symptoms which the patient 
must consider, but also the Iieahng of the ulcer, and that 
tlus ma> be a matter of many weeks, and not only of a 
few days It is not a matter of importance that w c should 
haic an equal knowledge of all diseases, it is important 
that all who arc m general practice should liave the clear- 
est knowledge of the diseases which immediately and ir- 
revocably assail human life It is as important to know 
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tUe full tnitli about ulcers of the stomach and duodenum, 
as it is to know hou' hEemorrhage may be arrested, or 
liow strangulation in a hernia may be recognised. If we 
fail to recognise an obscure lesion of the brain or spinal 
cord, a few days’ grace may be allowed for our study of 
these conditions; but failure to recognise the emergencies 
that we are now considering means the loss of a man’s 
life. Not less than 90 per cent, of cases of perforation 
affect clironic ulcers. These ulcers should have been 
recognised months or years before this late complication 
in tlieir history. Many patients have been treated for 
these conditions; some have been treated over and over 
again. Few have been urged to recognise the menace of 
the disease, its tendency to recur, the necessity for pro- 
tracted treatment until w’eeks or, perhaps, even montlis 
after symptoms arc in abeyance. The position is serious, 
as a contemplation of hospital reports from all parts of 
the coimtr)' v, ill shew. It is our bounden duty to do what 
ue can to improve it. 

After perforation has occurred, there sliould be no 
difBculty in making a diagnosis of sufficient accuracy to 
dictate a policy of action. It is important only to know 
that something has happened ^\itliin the abdomen wluch 
cannot be relieved by any other than surgical measures. 
It is not important to know whether it is a duodenal or a 
gastric ulcer that has ruptured; or whether the pancreas 
has suffered an acute limmorrhagic infiamraation, or 
wljether the appendix is sphacelated, Ail these things 
c^ui ho recognised at once when the curtain of the ab- 
dominal uall is lifted. The one essential thing is for the 
Tncdical attendant to recognise that something is threat- 
ening life, and that the sooner the tlireat is removed the 
better. All the symptoms and signs related above should 
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be Tcmembered; but for a policy of action it is enough to 
know that when an acute intolerable attack of agony 
comes suddenly, and the abdominal wall is at once on 
guard, intensely resistant and unyielding, and every- 
where lender, the cause may be tliis or that, but the 
remedy lies in operation and in operation alone. We 
must disabuse our minds of the belief in the presence of 
“shock,” if the nord is used in its surgical sense. If we 
use the word to indicate the appearance and not the 
state of the patient, then, and only then, can we say that 
the victim of a perforation suffers from shock. There is 
no doubt that a condition is present, whatever name we 
attach to it, which makes tlie ordinary surgical proce- 
dures carry a risk greater than that which ordinarily 
attaches to them. But the danger is that if we allow 
ourselves to suppose that shock must be present before 
we are entitled to diagnose the existence of a perforation, 
tlien we sliall be permitting a patient to drift into the 
condition of shock that develops some hours later, and 
only then shall we be able to make a diagnosis. And 
these hours of delay may cost a patient his life. Many 
of those who have recorded their experiences have ar- 
ranged their cases in groups representing operations per- 
formed within six Iiours, between six and twelve hours, 
between twelve and twenty-four Ijoius, and over twent>- 
four hours. All such tables shew a gradually rising 
mortality. After fortj -eight liours the mortality falls a 
little, for the clear reason that cases surviving so long 
are, in IruUi, examples rather of subacute than of acute 
perforation. 

Wliat is the cause or what are the causes of the symp- 
toms and signs which are called forth in an acute ab- 
dominal crisis^ They are the result of disturbed reflexes. 
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The organs affected, as Mackenzie, Head, Hurst, and 
others have shewn, are themselves insensitive to pain, 
and make no response to stimuli which applied to the 
skin would be intolerable. The effect of the application 
of stimuli to a viscus is expressed in terms of pain, hy- 
peraesthesia, and tenderness in the cutaneous nerve, which 
is associated with the sympathetic nerve supplying the 
viscus. The viscera concerned in any of the grave ab- 
dominal crises are associated tlirough their sympatlietic 
nerves nith the loner six dorsal nerves, which through the 
anterior and posterior branches supply the skin not only 
of the abdominal wall, but of tlie back. If we know the 
sympathetic nerve supply of any viscus, as we do, wc 
shall also know the spina! nerve with which it is asso- 
ciated; and as it is the spinal nerve wluch speaks for its 
silent associate, we shall know the area of distribution of 
the cutaneous sensations provoked by irritation of each 
sympathetic nerve; and vice verea, if we know the sur- 
face manifestation ^^e know also the viscus at fault. 

The stomach, for example, receives its sympatlietic 
supply from the nerves associated with tlie fifth, sixtli, 
seventh, and eighth dorsal nerves; these nerves will, 
therefore, express by pain, Jiypercestliesia, and tenderness 
any irritation to which the sympathetic is subjected. 
The spinal nerves are distributed over an area which ex- 
tends in front from the xiphoid cartilage to an inch or 
more above the umbilicus, and behind from the fifth 
dorsal spine to the tenth. The duodenal supply corres- 
ponds to the ninth and tenth dorsal nerves; and this in ^ 
front affects tlic skin above and aroimd the umbih'cus, 
and heliind is related to the eleventh and twelfth dorsal 
spines. The small intestine is related to the eighth, ninth, 
tenth, and eleventh spinal nerves, whoso area in front ex- 
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tends from abo\ c the umbilicus to the lower part of tlie 
b>T>ogastrium, and lielund extends from the nmth dorsal 
spme to the second lumbar spine, mclusive The gall- 
bladder and the bile-ducls are m relation to the se\cnth, 
eighth, and nmth spinal nerves The diaphragm supplied 
b> the phremc nerve is brought into association A\ith the 
third and fourth cervical nerves, from which the phrenic 
ner\e sprmgs A reflex pam may, therefore, be referred 
to a zone which extends from the nape of the neck to the 
se\ enth cervical spme beluod, embraces tlie supraspmous 
fossa and the acromio-clavicular region laterally, and m 
front hes abo\e the stcmo-cla\icular articulation The 
visceral pentoneum sliarcs the sympathetic supply of the 
organ which it clothes Tlie panetal peritoneum, how- 
e\cr, IS supphed b> the spmal nerves, and, together in th 
the loose conneclii c tissue lymg extcmnl to il, possesses 
a lavislil) distributed plexus The visceral peritoneum 
raa> suffer much mjury, tiuough incision, the applica- 
tion of the cautery, and so on, without conscious re- 
sponse, the shghlcst mjury to the parietal pentoneum is 
acutely resented, and the sc\erest pam is felt when it is 
put upon the stretch 

^Hien a gross destructive lesion affects an) viscus, the 
s>mpathetic nene or nerves communicate their mis- 
fortune to the spmnl associates, wlio at once raise the 
alarm The reflex experienced may be sensory or motor 
The Mscero-sensory reflex is expressed m hyperalgesia, 
the ^ isccro-motor m musailar spasm, that is, rigidity m 
the imphcated area As soon as the parietal pentoneum 
IS. myolxed, U»/i, effiedtA axe, ca Umgec 

reflex, but arc direct, smee tins memlirane is possessed 
of Its own spmnl ner\ c supply A frequent and convinc- 
ing illustration of this* tnitli is seen m cases of acute ap- 
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ppndicitis The initial acute pain indicating obstruction 
gangrene, or perforation is felt in and especially a little 
abo\ e and around the umbihcus , at a later stage, and only 
m a later stage, are the signs and symptoms locahsed m 
the riglit ihac fossa So true is tlus that it may be ac- 
cepted as very probable that when an acute attack of 
pain IS first felt in this fossa the cause is not to be found in 
disease of the appendix 

The detection of cutaneous hyperalgesia, the viscero 
sensory reflex, in any area requires a certam skill It 
may he gauged by stroking the skm ^^lth a pm held at an 
angle with the surface, a vigorous scratch must be a\ oided, 
for that would discover sensitncness m all A short, 
gentle stroke is first made on the normal skin of the chest 
or thigh, and then on the abdominal wall A better 
method IS to pinch a little fold of skm hghtly between the 
thumb and forefinger and draw this away from the un- 
derlying muscles If a disturbed reflex is present it causes 
the patient to wmee, a quick mvoluntary movement is 
made, or a hand lifted to protect the tender part This 
method has the advantage that, pressure over the parietal 
peritoneum bemg avoided, hyperalgesia can be dilfer- 
cnliated from tenderness 

These procedures have a value winch is very differently 
appreciated by different obsCTvcrs They are said by 
some to “tell you nothmg,” by otliers to be “very valu- 
able ’ A good deal depends upon the stage of the con- 
dition m winch the exammation is made, and perhaps 
even more upon the care witli which it is made In the 
carher phases of any acute condition w hen this is stnctly 
locahsed, they do, beyond doubt, give defimte mdica 
tion as to the \^scus wluch may be mNolved, in a later 
stage, at a time when the effects of the initial lesion are 
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■widespread, and this is 'the usual condition, they give no 
help and may even be confusing. The viscera, themselves 
insensitive to pressure, may yet appear to be tender to 
pressure. This is due to the implication of the parietal 
peritoneum which lies over them, and tlio more acute 
sensitiveness of its nerve plexus, which develops in conse- 
quence of this There is need, therefore, for a clear dis- 
tinction to be made between cutaneous hyperalgesia and 
local tenderne^. The one is a reflex, the other a direct 
effect; one is aroused in a viscus by a lesion ■which stimu- 
lates the sympathetic nerve or nerves, and this in turn 
stimulates the spinal nen'c with whicli it is associated; 
afferent and efferent impulses are both at work; the other 
is a purely local effect excited by local causes, or expressed 
by a keener sensitiveness in the local nen'c distribution. 
The viscero-raotor reflex is produced in exactly the same 
manner as the viscero-sensory reflex. The sympathetic 
nerve convey s tlie afferent impulse to the spinal segment 
involved, and lliis in turn communicates tlie impulse to 
the motor cells, wliich pass it to the peripheral nerve. Tlic 
muscular spasm which results appears at once. 

On one occasion I observed tlie patient at the very 
moment when perforation of a duodenal ulcer occiured. 
Within half a minute a hand placed upon the abdomen 
found it cveryivlierc in a stale of extreme rigidity. This 
intense rigidity and immobility seemed ratlicr more ex- 
treme in tlie upper as compared with the lower part of the 
abdomen, but the difference was slight. At tlie operation, 
within an hour, tliere were signs of the escape of fluid 
from a large gap in tlie duodenum, downward to the 
iliac fossa and 2 or 3 pints of almost clear fluid were 
present in the abdomen. This free escape of fluid, prob- 
ably exceedingly irritating to both parietal and xnsccral 
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peritoneum, accounts for the development of a general 
abdominal rigidity rather than of a local muscular rigidit>', 
Tvhich one "vn ould expect to find if there ■were only a limil^ 
area of sympathetic irritation in the affected -viscus. All 
the abdominal muscles appear to be implicated from the 
first in cases in which there is free leakage from any viscus. 
When the acute lesion remains localised, abdominal 
rigidity too may be localised. In appendicitis, for ex- 
ample, •where an acute gangrenous condition may exist 
before actual perforation, both cutaneous hyperalgesia 
and muscular spasm are more definitely localised than 
they ever appear to be in those cases in -which the base 
of an ulcer of the stomach or duodemun has been rent. 
The peritoneum does not appear to be equally sensitive 
to contact with all fluids. The acid gastric contents ir- 
ritate it most, cxtravasaled blood the least Urine es- 
caping from the intraperitoneal laceration of the bladder 
never produces any impenetrable rigidity of the abdommal 
muscles, nor does the bile which leaks from a burst gall- 
bladder. 

The abdominal rigidity present in cases in which an 
ulcer has perforated is exterme No handling, ho-wever 
gentle, ho'\^ ever prolonged, discovers one instant of yield- 
ing. The muscles remain immobile and unrelaxed 
throughout; and the diaphragm, strongest of all abdominal 
muscles, is equally inflexible. The whole contents of the 
abdomen are surrounded by fixed, firm, unyielding walls, 
make ao concesshn to tlie gentlest band. The 
spasm provides the perfect muscular splint for the af- 
fected viscera. When this degree of rigidity is present, 
it infallibly indicates tlie presence of a lesion requiring 
surgical assistance for its relief. To this truth there is in 
my experience no exception. Universal unyielding ah- 
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dominal rigidity indicates an intrapentoncal catastrophe 
In the first few hours no measures other than those of 
general ansesthesia, and even those ^^^th difficulty, can 
abohsh this rigidity A large dose of morphine may lessen 
it, it seems powerless to dissipate it completely This is 
fortunate, for other symptoms and signs, especially after 
the administration of an anodyne, and even without tlus, 
are apt to fade away, or perhaps to disappear in the stage 
of reaction Rigidity remains It is as true an mdication 
of the presence of a crisis as all other signs and symptoms 
combmed No practised hand finds any difficulty in dis- 
tinguishing tins form of rigidity from the stiffness of an 
abdominal >iall voluntarily brought about by the patient 
during an cxammation which is expected to cause dis- 
comfort If in such cases the hand is lept at rest on the 
abdomen for a few moments, especially wlien the patient’s 
uund is distracted by questions, a yielding now and again, 
especially at the end of expiration, is soon discovered 
No voluntary rigidity is ever so mcompressible as that 
excited by a viscero-motor reflex ^V]len the patient is 
asked to breathe deeply, the free movement of the iha- 
pliragm will shea that no rigidity affects it And the 
diaphragm is as much an abdominal muscle as any If 
others are rigid because of a -viscero-motor reflex the 
diaphragm, too, will be motionless 

Differential Diagnosis — ^There are many acute ab- 
doinmal catastrophes, disasters which affect the stomach, 
duodenum, gall bladder, pancreas, mtestme, appendix, 
poh 1C organs, the spleen, the kidneys, in fact, all the vis- 
cera brought mto relation with the peritoneum Wlien 
calamity comes it is an advantage to be able to recognise 
the nature and the locality of the lesion, but it is exigent 
that w e should recognise that what has occurred, w herever 
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its ongin, IS sometlung ■which gravely and most urgently 
threatens life To make an accurate anatomical and 
pathological diagnosis is a delight, to reach a decision 
tliat, •wliercver and whatever the trouble, the sooner 
measures of rescue are adopted, is a cardinal obligation 
We must, m brief, know what to do ratlier than what has 
happened if only one of these is to be known This much 
it is essential to say, for we sometimes hear of a delay m 
action because the medical man “did not quite under- 
stand what had gone wroag *’ If this attitude is adopted, 
the vhole problem will be simplified and the results of 
surgical treatment will be very greatly unproved The 
conclusion that a disaster has taken place withm the ah 
domen, and that it is UTcmediable by any other than 
operative measures is not difficult to reacli It ma) be 
impossible c\cn after the closest enquiry and exammation 
bv the most expert physician to tell iMth accuracy the 
nature, the extent, or the organ affected by the lesion 
It IS nccessarv, therefore, to slate the problems con 
Irojitmg the djagnostictaa m (be sunplest terms T!be\ 
arc these A patient who hes prostrate and motionless, 
wljo has suddenly been seized by an attack of unsup- 
portable agon> within the abdomen, whose abdominal 
muscles arc all inflexibl> rigid without sign of movement 
and obduratelj resistant to pressure has suffered a dis 
aster which needs the immediate aid of a surgeon Hls 
condition does not enable us to localise the lesion, but 
merely to assert its existence 

Tile exammation of a patient so g^lc^ously afihcled 
must be bnef, motives of humanity no less than of urgent 
necessity compel us to Imsten in decision and to be quick 
in action Recent experience appears to shew tliat the 
most posili\c CMdcnce of perforation is derned from an 
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examination by means of a:-ray. Wliile the patient’s 
breath is momentarily held a photograph is taken. Tiie 
presence of a bubble of gas, free in tlie peritoneum, above 
the liver is conclusive and the earliest evidence of perfora- 
tion. 

The patient may give a history of fonner attacks of 
indigestion, -which may lead one to suspect, and even to be 
confident in diagnosing, an ulcer of the stomach or duo- 
denum. The universal rigidity may appear even more 
perceptible at the upper part of the abdomen, and one 
side may seem to be more tender or more resistant than 
the other. 

The fact that fluids escaping from the tom duodenum, 
or from the pyloric region of the stomach, encounter the 
little hillock in the trans\'erse mesocolon and are de> 
fleeted to the right, escaping do\m the outer side of llie 
ascending colon to tlie right iliac fossa ^vhere some ac- 
cumulation may occur, accounts for the fact that the lo- 
calising signs of appendicitis may sometimes be quickly 
developed. An error in diagnosis ^^as more frequent in 
the early days of our experience tlian to-day, but mis- 
takes even now arc not unknmvn. VNTien I collected the 
first 49 cases of perforated duodenal ulcer,* I found that 
in no fewer than 18 had the diagnosis of appendicitis 
been made, and an operation performed for this disease. 
The difficulty in discriminating the most severe forms of 
perforative appendicitis from cases of rupture of an ulcer 
is increased by tlie fact that in the former the first in- 
cidence of pain is constantly referred to the epigastrium. 
An acute attack of pain which begins in the right iliac 
fossa is, as I have said, rarely due to disease of the appen- 
dix, is indeed only due to the appendix when previous 
attacks of inflammation have affected it. 
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Acute pancrealHis is often said to present great 
indeed insuperable, difficulties in diagnosis. But if tb 
case is carefully studied and examined there need be n( 
hesitation in reaching a definite discrimination betwee] 
the two conditions. Denver has said that the chie 
reason for failure to make a diagnosis of acute pancrea 
titis is that one does not “think of tliis disease” at th 
moment. It is certainly an infrequent condition; th 
perforation of a duodentd ulcer is common enough; and 
therefore, probability being the very guide of life, tli 
perforation of an ulcer is at once in the forefront of one*; 
mind. There is much truth in this; for when the diag 
nosis of acute pancreatitis is made in a case discussec 
with others, it is often received with immediate assent 
There should, however, not be the least difficulty h 
making an accurate diagnosis in the earliest stages 
Males arc affected more frequently than females in th) 
proportion approximately of 2 to 1. Females seem to bi 
more susceptible in the early montlis of pregnancy. Ii 
acute pancreatitis the pain is even more horrible, of mor« 
prostrating and overpowering severity than that wliicl 
follows the bursting of an ulcer. It is, indeed, the mos 
excruciating agony that the human body can suffer, anc 
the very extremity of human endurance is reached. Th( 
pain begins in the epigastrium, extends over the whoh 
abdomen, and pierces through to the back, and not seldon 
to the loins. Shock is present in profound degree from th( 
very first. The patient, often obese, sometimes alcoholic 
lies prostate, faint and palh'd, the pulse may be hardly 
perceptible, the limbs and face are cold, and death itsel 
seems imminent. No sudi state is seen in any other fom 
of casually. There is all the collapse that even the great 
est hffimorrliage could cause, and more than the agony o 
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a visceral nipliire Corroboration of a diagnosis made 
upon these evidences alone is hardlj necessary, but if it 
were it is never laclang Vomiting is almost invariably 
present, and it occurs early There arc cases in vvluch it is 
repeated with great frequency and seventy, so that the 
resemblance to a case of lugh intestinal olistruclion, in 
respect of this one symptom onl>, is very close The 
matters ejected arc, however, never m tlie least like those 
seen when the jejunum is obstructed m its upper part, 
they arc of gastric or of duodenal ongm never foul- 
smellmg and never copious Nausea and retclung with 
hiccough are more frequent here than m cases where the 
mtesline is blocked TJie patient sometuncs presents a 
very cunous and, I beheve, a quite characteristic appear- 
ance, to which Halslcd* was the first to call attention 
The face is hvid, and patches of slate-blue colour may bt 
distnbuted irregularly over the surface of the abdomen, 
or even of the hmbs Tins cyanosis is never found m anv 
other form of acute abdominal catastrophe, as for as I 
know, it IS not always present m acute pancreatitis but if 
it is found it is I beheve, an undcmoblc evidence of acute 
pancreatic disease Grey Turner* has recorded 2 cases 
m which large patches of discoloration of the skm were 
attnbuted to direct action of the pancreatic juice, which 
by mliltration had reached in the 1 case the umbihcus, 
and m the other the coslo vertebral angle I liavc seen 
a famt tmge of jaundice m 5 cases only 

The respirations are quickened m all cases and arc 
faint and shallow in proportion to the degree of collapse, 
which IS m turn, dependent upon the degree of sw elhng m 
and around the pancreas An examination of the abdo- 
men makes the diagnosis still more certain There is a 
degree of ngidilv in the whole abdomen, and tlie epigastric 
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region is certainly a little firmer than the rest. But the 
fixity and hardness are not to be compared nith the con- 
ditions present 'when a hoIlo^^ viscus has burst. Then the 
rigidity is obdurate and unyielding, and immobility of all 
the abdominal muscles, including the diaphragm, is com- 
plete. The lightest handling is then resented. In acute 
inflammation of the pancreas, liowever, tlie rigidity and 
a degree of tenderness arc confined to the parts above 
the umbilicus, and even in early hours a degree of ful- 
ness may bo observed here. The ^\hole abdomen is 
tender, but the tenderness is more acute above the um- 
liilicus than below, and often is far more exquisite to the 
left of the middle line than to the right, a point not ^vithout 
significance. If the patient survives a few days, as will 
happen in the less acute cases, the contrast between the 
upper protruding parts of the abdomen and the emptiness 
or even retraction of the lower parts may be very striking. 
This is the condition to wliich Fitz* gave the name “epi- 
gastric peritonitis.” In the less acute cases tliere may be 
time to recognise the urinary changes so often lound: 
glycosuria and a tenfold increase in diastase. Loewe’s 
test is by no means constant, but wlicn present is helpful; 
2 or 3 drops of a 1/1000 solution of adrenalin are allowed 
to nm slowly on to the conjunctiva of one eye; after a few 
minutes the dose is repeated. Within tw'enty or thirty 
minutes the pupil of the eye dilates. 

The diagnosis of tlie more acute forms of pancreatitis 
and their diflerentiation from the cases of acute perforat- 
ing ulcer should not be difficult if due regard is paid to 
the analysis of the sjmiploms, and if remembrance is 
given to the possibility of tlie involvement of the pan- 
creas in cases which are hastily regarded as unduly severe 
examples of gastric or duodenal perforations. 
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Aciiie thoracic diseases may cause the greatest difficulty 
in diagnosis; no surgeon of large experience is unfamiliar 
with that close mimicry of an acute abdominal catas- 
trophe wliich is presented by such disease as acute dia- 
phragmatic pleurisy, acute pneumonia, and acute peri- 
carditis, especially A\hen they occur in young people. 
Tliese diseases arc often ushere<l in by acute pain which 
develops quickl>, if not suddenly, and the pain, because 
of tlie involvement of the lower dorsal nerves which end 
in the abdominal wall, chiefly affects the parts involved 
when an ulcer has leaked. In such cases, too, there is 
often ex(piisite surface tenderness, and restriction of 
movement of the abdominal muscles, or even at the first 
immobility, and a considerable degree of rigidity. All 
these may appear at a time when the pulmonary or car- 
diac condition is very slight, or even absent so far as 
gross physical signs are concerned. Physicians do not 
perhaps always realise, as the surgeon in the war was made 
to realise, how great the disproportion may be between the 
physical signs in the chest, and the conditions revealed 
when the chest is opened by operation. An early pneu- 
monia or a patch of pleurisy on tlie diaphragm tind lung 
apposed to it, may be almost impossible, even quite im- 
possible, to discover at a time wlien the question as 
to whether or not a surgical calamity has occurred 
must be discussed. And the decision to be reached 
may involve the patient’s life. For if a perforation of 
an ulcer is not closed, death will overtake the patient in a 
day or two; and if an anmsthetic is given when serious 
thoracic disease is ingeminating the gravest harm may be 
done. It is only by earnest consideration of certain 
points that a discrimination may be possible. 

(a) The examination of the abdomen by the practised 
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hand \\ill disclose tlie fact that, though tenderness and 
rigidity are both present, tJiey are not by any means so 
striking as in cases of perforation. Surface tenderness 
may be exquisite and a gentle pinching of the skin almost 
intolerable, yet deep firm, but still gentle pressure will be 
a comfort to the patient. Neither rigidity nor tenderness 
are universal; a little relaxation of the abdominal wall 
may be found in the hypogastrium, or in the iliac regions, 
especially at the end of each expiration, and here too 
cutaneous sensitiveness is less acute. Rectal examina- 
tion discloses no tenderness of the pelvic peritoneum. 
Indeed, as a rule, a continued observation will be con- 
vincing as to tlie greater impUcation of the upper as com- 
pared with the lower parts of the abdomen. 

(b) The temperature is nearly alwa>‘s raised, perhaps 
2, 3, or 4 degrees in thoracic conditions; it is depressed 
when an abdominal disaster has recently occurred. In 
some pulmonary diseases the initial or an early symptom 
may be rigor, and ^vithin a short time the sensitive 
swollen edge of the Up may indicate that herpes is 
developing. 

(c) The respiratory frequency is accelerated out of all 
proportion to the pulse-rale. There may be 40 respira- 
tions or even more to the minute, while the pulse-rate re- 
mains near or even below 90. The ratio of pulse to res- 
piration is normally alwut 40 to 10. If it is 30 or 25 to 10, 
then the cause usually lies above the diaphragm and not 
m the abdomen. TTi£s change m the ratio is the most 
significant of all signs, and in all cases the closest regard 
must be paid to it. 

The ^ffercntial diagnosis between acule appendicilis 
and the perforation of an ulcer may sometimes present 
difficulty. This is more especially the case toward the 
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end of the penod of reaction The tendenej for fluids 
•rt bich escape from the rupture of an ulcer in tlie duodenum, 
or m the stomach near the pylorus, is to be deflected by 
the little hillock in the transverse mesocolon and to flow 
down the outer side of the as«;ndmg colon mto the right 
iliac fossa That fossa bemg filled, the flmd nms mto the 
pchis As it follows this track it excites a peritoneal 
response, it is an acrid and irritating fluid, and pentomtis 
results from its corrosive no less than its bactenal action 
Tlie nglit side of the abdomen will, therefore, be more 
painful, more tender, more resistant In the less acute 
cases, therefore, m the period of reaction, the inflamma- 
tory conditions arc apt to resemble those of an acute 
appendicitis with spreadmg peritonitis The lymphatic 
areas of the right side of the abdomen arc a part of the 
plexus, wlucli includes also the vessels of the appendix, 
and an acute, vude-spreadmg lymphangitis results when 
there is an acute inflammation of the appendix falling 
short of perforation Bui both the clmical history and the 
physical signs should enable an accurate differential diag- 
nosis to be made In acute appendicitis the onset of pam 
IS never so severe, never overwhelms a patient with its 
unendurable intensity, it is never quite so sudden, but 
reaches its greatest height an hour or two, or even more, 
after the first pangs are noticed llie perforation of an 
appendix certainly cau^ a sudden and an exccedinglv 
severe pim, even an agony, but perforation is the conse- 
quence of some added factor in an already mflamed ap 
pendix winch Ins declared its infection by signs and syanp- 
toms wluch should casilv be recogniretl The rule, with 
few exceptions, iC any, is tliat the perforation of an ap- 
pendix follows the admuustration of aperients given be- 
cause of the ahdomm il discomforts caused by the inflani 
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ination of the appendix Witliout aperients there is never 
perforation 

In all cases of acute appendicitis there is an elevation 
of temperature, shght perhaps and fugiti\e, but always to 
be observed if accurate and conlmuous observation is 
made Both \omitmg and diarrhcea are common m the 
carl> stages Local tenderness, rigidity , cutaneous hyper- 
rosthesia, and swelUng suggesting a plUegmonous mflam- 
mation are all hkel> to be noticed and to mai.e a diag- 
nosis unequnocal Exammalion of tlie rectum re^eaJs 
tenderness, especiall} in those cases ^liere tlie appendix 
hangs over the brim of the pel> is, and the infection of the 
pelvic peritoneum causes irritability of the bladder, and 
pam at the end of micturition, and may lead to an infec- 
tion of the urine by the Bacillus coh The leucocyte 
count IS raised 

An attack of ahdomtnal colic, bihary, renal, or intes- 
tinal, is often beheved to present difficulties of differential 
diagnosis Tliere should be none An attack of cohe 
comes With equal suddenness, but it excites not iramo- 
biht;), but agitation and infimte restlessness A patient 
struck do>m b> the perforation of an ulcer is motionless, 
lus body is mtensely rigid, e>eiy slightest active mo>e- 
ment is a\oidcd, and every passi\e mo\ement bitterly 
resented Even every act of inspiration is shortened, so 
as to a.\ Old any shghtest abdommal mo\ ement A patient 
m the agony of colic can find no restmg place He 
\snthcs and groans, and nmes about or tniis on Cbe bed 
or floor in search of the comfortable position he never 
finds His arms are pressed to lus abdomen, and he wel- 
comes the strong pressure of another hand There is 
ne\er any mnversal abdommal rigidity There is local 
stiffness, and the abdommal muscles arc tightened m the 
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effort of groaning, but there is no shghtest evidence of 
general m\oluntary ngidity The picture of the two 
sufferers is so completely different that it is impossible to 
suppose that the difficulties m diagnosis can exist for 
those who have seen the states produced by these two 
catastrophes 

In bihary cohe the pam begmnmg m the epigastnum 
veers to the right side and pierces through to the shoulder- 
blade The pam comes Aiith instantaneous suddenness, 
and may lea>e with equal abruptness A patient may be 
rolhng in agon^ m one instant and smiUng m happy re- 
bef m the next The change is incredibly swift when the 
stone IS released from the cystic dact 

In renal cobc the pain begins m the back, soon is re- 
flected to the front of the abdomen, and shoots to the 
testis, and to the grom and to the inner and upper part 
of the tlugh Tliere is often an urgent and frequent m- 
effective desire to urinate 

Intestmal cohes due to foods unsmted to the mdividuol 
or to ptomaine poisonmg arc not locahsed to any part, 
but rather affect the w liole abdomen , there is no locahsmg 
tenderness or resistance, nor any dislmguishmg cutaneous 
hyperaestliesia Restlessness, the rchef from pressure, 
the absence of tense, mflexible and universal abdommal 
rigidity makes the differential diagnosis quite mdisputable 
Severe lead colic may present more difliculty, as it is the 
only form of cohe m which defimte rigidity and tenderness 
occur over the whole abdomen, tlie patient lies perfectly 
still and resents the slightest pressure on lus alxlomen A 
history of contact with lead and a blue line on the gums 
would suggest the possihihty of lead poisoning, but the 
diagnosis can be rejected with confidence unless examina- 
tion of a blood film pro cs tlie presence of punctate haso- 




GASTIilC AND DUODENAL ULCER PERFORATION 27i 


pliilia. This indicates a state of acute lead intoxication, 
which alone could give rise to a degree of colic sufficient 
to stimulate an abdominal catastrophe. 

There are occasions when profuse hcemorrhage asso- 
ciated 'Nvith severe pain may produce a condition requir- 
ing to be distinguished from that of perforation. Of these, 
the most common and the most serious is concerned with 
the rupture of a tubal gestation. There is the same sudden 
onset of acute abdominal pain, the same immediate pros- 
tration, the same acute anxiety for the patient’s life. 
Beyond these there is little resemblance. Blood which 
escapes, sometimes in very large quantities, into the ab- 
dominal cavity is little irritating, one is tempted to say in 
no degree irritating, to the peritoneum. Its entry is not 
resented, and accordingly does not cause the same extreme 
response, whether viscero-motor or viscero-sensory, as is 
made by irritating gastric or intestinal contents. There 

is, therefore, not the same agonising pain, nor is there the 
same incoerciblc abdominal rigidity. Tliis catastrophe oc- 
curs, as a rule, after one menstrual period has been missed. 
A sudden severe pain, not of tlie some prostrating severity 
as in rupture of on ulcer, but nevertheless very acute, is 
noticed almost at the same moment that a vaginal loss 
of blood occurs. The pain continues, and soon the signs 
of internal ha;morrIioge are observed. Tliese are pallor, 
faintness, rising pulse-rale, decreasing blood-pressure, 
air hunger, restlessness, and so forth. Tlie patient’s 
anxious s^veating face tells of suffering and apprelicnsion. 
The abdomen is soft, perhaps a little full and a little 
doughy, especially in the lower half, and perhaps on one 
side rather than on the otlier; the respiratory movement in 

it, always slight, is xmaffected. Tlie history and these 
physical signs leave, as a rule, no doubt as to the nature of 
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liie caianuty Other forms of haemorrhage, traumatic in 
ongm, do not present any difficulty “Ballancc’s sign,” 
the slow change and position of the area of duliiess on 
percussion due to extravasated blood is often clearly 
elicited 

Various forms of intestinal obstruction sometimes cause 
symptoms not widely divergmg from those of per- 
foration Tliere is the same sudden onset of pain, and 
the same implication of the whole abdomen m the re- 
sponse, there are vomiting, prostration, slowly advancing 
(hstention, there is absolute cessation of voluntary m- 
testmal discharge, of flatus as of fasces But there is not 
the same Cerce intensity of the s>mptoras in any form of 
inlcstmal obstruction except one, volvulus And ui tlus, 
as m all others, the ahdommal rigidity does not approach 
the metal-hke fixity and immobihly seen m cases of per- 
foration, nor is the pain so agonismg There is in ob- 
struction an immediate onset of vomiting, and tins symp- 
tom persists and is uncouCroNahle Small quantities are 
ejected frequently, mchcating that the stomach is already 
overdislended, and is contmually bemg filled, no matter 
how quickly it endeavours to empty itself Tlie ejected 
matters are gastnc, then duodenal or jejunal, browm, of- 
fensive, and bitter ‘Tojcal” >omiting is seen only in 
cases of gastro cohe fistula, or a few moments before the 
agony of death The term "faecal vomitmg” mdeed sliould 
disappear from the vocabulary of mtestmal obstruction 

A condition, happily infrequent, which may give for 
a. fhw hniira al the onset aa close a. teserabUmoe as 
any other to acute perforation of the stomach is mesen- 
teric embolism or thrombosis There is the same sudden 
onset of acute intolerable pam the smie prostration, 
some degree of abdommal ngidiU , and a quicUy develop- 
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ing distention of the -whole abdomen. But the pain soon 
becomes intermittent, and is spoken of as cramp; blood 
appears in the stools, sometimes Avitliin an hour or two. 
The patient becomes profoundly collapsed, the pulse- 
rate rises rapidly, the temperature falls. There is often, 
though not invariably, tin obvious source from %Yhich an 
ejnbolus mJglit be derived, v^etative lesions on the left 
side of tlie heart being the commonest. The cases may be 
divided into two groups: the acute and the chronic. 

In the acute cases the symptoms arc ushered in w'ith 
absolute abruptness at a time when the patient is in good 
health. Tlie patient is, as a rule, of middle age, inclined 
to obesity, and may present evidences of clironic valvular 
disease of the heart, or of early arteriosclerosis; an opera- 
tion may recently Imve been performed. Tlicre is a 
sudden, intense, abdominal pain, at first colicky in char- 
acter, later becoming almost unremitting, which is speedily 
follow ed by nausea, vomiting, and perhaps collapse. Tliere 
may be diarrheea or constipation; if the former the mo- 
tions are freipient and blood-stained; if the latter obstruc- 
tion is alisolute, neither flatus nor feeces being passed. 
In both tlie abdomen becomes distended, rigid, and tender. 
There are occasionally the signs of free fluid in the per- 
itoneum. The general condition of the patient is poor 
from tlic first and rapidly becomes worse. The tempera- 
ture is often sub-normal. The pulse is alw'ays rapid, and 
its quality is bad. Blood-stained motions are found in 41 
per cent, of Che cases, but even when no obvious blood 
has been passed, the intestinal contents arc always found 
to be deeply blood-stained. The second smaller group is 
formed by cases of quiet, insidious origin, w'ith a pro- 
longed and varying course. Jackson and others have 
shcwTi that Iho belief that the acute cases tv ere dependent 
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upon cmbobsm, and the cluxjnic upon tliromhosis is 
fallacious In the senes of cases collected by Jackson, 
Porter, and Qumb>^ there were 7 marked chronic cases 
dependent upon thrombosis and 7 dependent upon em- 
bohsra 

The cases arc almost twice as common m men as m 
women, and the majority are fomid between tlie ages of 
thirty and sixt> ^ ears 

There is alwa>s the greatest doubt as to the nature of 
the illness from which the patient suffers A diagnosis of 
intestinal obstniction is generally made, and it is only at 
the operation or at an autopsy that the exact condition of 
affairs is rc\c'iled A pre\ious history, perhaps a pro- 
tracted history of gastric discomfort is sometimes gi>en 
It 18 an evidence no doubt of artcno-sclcrosis affecting tlio 
vessels witiun the abdomen In these cases the mimicry 
of such orgamc diseases as gastric or duodenal ulcer, or 
cholehtluasis ma> be very accurate In all cases the 
greater suffenng caused by heav'^ meals as compared with 
the less suffering after hght meals is most sigmficant 

It IS onlv vMthin an Iiour or two of the onset of the 
acute cases that anv doubt m diagnosis should exist 
And even in this period there is never the same intense 
and unviclding abdommal rigidity as is invariable in 
cases of perforation 

Tliere is only one matter remammg for discussion 
It concerns the mimicry of these cases of abdommal 
catastrophe bv the “crises” dependent upon tabes 
dorsahs No case of abdommal disease, acute or cliromc, 
IS adequately exammed imless the pupillary reactions 
and the ankle and knee-jerks arc observed Gastric 
crises mav cause symptoms wluch are mistakenly at- 
tributed to organic diseases of the abdominal viscera, 
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and such lesions as gastric or duodenal ulcer, cholelithiasis, 
renal calculus, and appendicitis have all been diagnosed, 
and operation performed in cas^ of tabes dorsalis. In a 
paper, “Gastro-enterostomy and After,”* I related cases of 
these diseases in which tins operation was so performed, 
and every surgeon of large practice in abdominal surgery 
is perhaps familiar with lliis most grievous error. On 
the other hand, cases of ulcer have been diagnosed as 
sufiering from tabes. It is to be remembered that the 
sensitiveness of the abdominal organs, and the rapidity 
and acuteness of both the viscero-motor and the viscero- 
sensory reflexes is less in cases of tabes than in normal 
individuals. An abdominal catastrophe may occur in a 
tabetic. Tlie danger of overlooldng it, and of ascribing 
the symptoms to a gastric crisis, is a very real one. I 
have once been confronted by this difficulty, but happily 
the symptoms, though reduced in intensity in com- 
parison with those seen in normal individuals, were still 
60 extreme as to necessitate immediate operation. 

The conclusion from tliis discussion is clear. Tlie 
diagnosis of an abdominal calamily requiring immediate 
surgical treatment is made when a sudden attack of pros- 
trating and ovenvlielming agony is associated with an 
obdurate, unyielding rigidity of an abdominal wall which 
is everywhere excessively tender and inunobile. Shock 
in the strict surgical meaning is not present. If we wait 
for it, we arc risking the patient*B h’fe, for it is not an evi- 
dence of perforation, but of the peritonitis which is pre- 
ventable and should be prevented. Wo may not be 
able to say, when these signs alone are present, that the 
catastrophe is certainly in one viscus, or certainly in 
another. It matters little where it is, all we need to know 
is that wherever it is, and whatever it is, it is irremediable 
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except surgerj We must reduce this matter to simple 
terms, and that is the only inctliod >>hicli ^\e can suc- 
ceed The sal\ ation of a human hfe is a greater llung than 
the establishment of a coiuincmg, irrefutable clmical 
diagnosis 

Operalne Trealment — The technical details m con- 
nection with the various operations ^^lIl be found m other 
Morks concerned mth the craft of surgery I propose 
here to discuss only their apphcations and results Wien 
a perforation has occurred there are ob^ louslj two 
methods of dealing >vitli the gap m the stomach or duo- 
denum The opening ma> be closed, or it may be used 
for tlie msertion of a tube The results of surgciy, gnen 
adequate competence in the operator, depend almost en- 
tirely upon tlic time tliat has elapsed after perforation 

If the operation is performed earl>, and the conditions 
are favourable the rent m the viscus is closed If this 
closure brings about an immccbatc stenosis, or appears 
to tlircalcn or ensure stenosis in the future, the question 
of the performance of a short-circuiting operation will 
ansc Allemativclj tlie rent m the mscus may be en- 
larged, the ulcer excised, and the incision so sutured as 
at once to enlarge the cahbre of the mscus at the part 
imphcaled 

If the operation is performed late if it is a rescue op- 
eration rather than a reparalixe operation then the open- 
mg in the base of the ulcer ma> lie used for the mlroduc- 
tion of a lube, rapidl> fixed in position, and used for days 
after as a means of introducing fluid food to sustain an 
almost exhausted or nearly moribund patient A drain 
into an overloaded pentoiieal cavit) is rapidl> introduced 
obo\ e the pubes, but time will not «dIo\v of more than this 

Tliere is an increasmg tcndeiicN on the part of most 
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surgeons, I think, to deal, if possible, rcparati\ely ^\lth a 
lesion in the duodenuni The ^^hDJc ulcer, together Tvith 
the gap in or near its centre, is excised, and the resulting 
opening, perhaps of large size, is so sutured that not onlj 
IS a stenosis avoided, but a larger cahbre of tlie intestine 
results These methods are based upon the old “py- 
loroplasty" introduced by Hcineke and Mikuhcz, and 
changed in scope and greatly improved in respect of 
results by Finney, and finally by C H Mayo 

The older methods of simple closure of the ulcer lying 
near the pylorus, on one side or on the other, were found 
not seldom to cause a degree of stenosis, 'which called for 
a second operation m a few months or in a few years, 
lime The suggestion that the short-circmling operation 
should bo performed at the time of closure of the per- 
foration was first urged by me m 1901 ® Individual ex- 
periences vary as to tlie frequenev with wjuch secondary 
operations ore needed, as to the mortahty attributable 
to tlic added procedure, immediate gastro-enterostomy , 
and as to the quality of the immediate convalescence of 
the patient so treated But the wisest opinions seem to 
have steadily drifted toward a recogmtion of the need 
of some procedure to counteract, or to control stenosis, 
m a I u*ge proportion of cases of duodenal rupture 

^\^lcn the perforation hes m the stomach tlic same 
problem does not arise, unless the ulcer has lam close to 
the py lonis If the lesser curvature, or any part of the 
stomach, away from live pylorus is wnpheated, then it 
seems quite certain, from iimv ersal experience, that though 
recurrence of the ulcer may lake place, a degree of sten- 
osis calhng for rehef is extremely rare 

In order to indicate tlie methods used, and the results 
which follow, I have asked Air W H Symons, Assistant 
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SUMMARY OF ALL CASES OF PERFORATED ULCER (192^-1925, 
INCLUSIVE) IN RHICII DATA REQUIRED ARE AVAILABLE 
pEnrORATEB Gastiuc Ulccr 


Operaljon performed. 

' Under twcl\e 
i hours. 

Tirelve to 
twraty four 
hours 

Over twenty- 
four hours. 


Cured 

Died 

Cured 

Died. 

Cured. 

Died 

Suture ucJv 

Suture w] in drainage 
Suture mill gaatro- 
eutoroatamy 

Suture «ith gaalro- 
eutcrostomy end 
drainage 

Suture with jejunos- 
toniy 

Suture with jejano»' 
temy and arainuge 

10 

3 

1 ' 

2 

1 

1 

1 



Total for all forms 
of operation 

18 

4 

1 

' 

1 

1 


, 2 


reivjroEUTED Duodenal Ulcer 



Under twelve 
hours 

Twelve to 
twenty four 

Over Iwcoly- 
four hours. 

Operation performed 








Cured 

Died 

Cured 

Died 

Cured 

Died, 

Drainage only 

31 

9 

3 


1 

1 

Suture and drainage 
Suture and gaslrtv en 

9 

71 


7 

10 


6 

tcrostomy 

Suture and gastro-en- 

* 

* 

- 




terostomy and 
drainage 

13 

3 


1 



Suture and gostro' 







duodeoostozny and 
dnuMze 




1 



Excision and pyloro-, 







plasty 


* 












of operation 

118 

27 

14 

It 

1 

7 
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MoBTAmr Rates 



1 

Opevalion 1 
under I 
twelve j 
hours j 

Twelve to ; 
twenty- 
four 

hours. 1 

Over 

twenty- 

four 

hours 

Total 

Perforated gastric ulcers ^ 
Perforated duodenal ulcers 

18 18% 
15 43% 

50% 1 

so% 

100 00% ! 
Ca 88% : 

26 92% 

23 11% 


Surgeon at tlie Leeds General Inilrraar>% to prepare the 
preceding tnblo, ■\^}iich shews the results of six years, con^ 
tinuous ^^o^L in a large general hospital The mortality 
^vas heaviest in tlic early years. In the last year the 
mortality of all cases oC perforated duodenal ulcer was 
10 per cent. 

The cases tabulated Mere operated upon by \arious 
members of the staff and by senior resident officers. 
Individual surgeons are able to sliew more favourable 
results. 

By the courtesy of Mr. Grey Turner, 1 am able to 
publish the follow uig tables from his owm practice: 


Peupomted Gvsnuc and Duoden^i, Uuxbs 
nxcludirig locfllued perforations incomplete operntiOos, and cases not operated 
upon CTo endof 1921 ) 


Number of hours of perforatjon. 
In m iiour penotb 

Total 

Number 

Recover- , 
les. 

Deaths. : 

Pcrcenl- 
oge of 
Deaths 

Up to 6 

35 

31 i 

1 

2 85 

7 to 12 1 

63 

56 

7 

11 11 

13 to 18 1 

20 


4 

20 

19 to 21 1 

13 

10 

1 5 


0>cr 21 j 

It 

8 

' 6 

42 85 


1 

121 

i 23 

15 61 


AH cases operated upon within twelve hours Total 93, with B deaths 8 16 

per cent. 






280 


ADDHESSES ON SUBGICAL SUBJECTS 


The conclusions, therefore, may be drawn: 

1. In gastric nlccrs affecting the stomacli, in parts 
other than the pyloric antrum, the closure of the per- 
foration is all that is required- If the patient is in a later 
stage of the catastroplie, or if the gap is inordinately 
large, tlic opening in the stomach may be used for the 
introduction of a tube, that is, tlie performance of a tem- 
porary gastrostomy. 

2. In duodenal ulcers, where the rent is small and 
surrounding indiu'ation absent or of very limited extent, 
closure of the perforation is all that is required. 

3. In duodenal ulcer where the rent is larger and in- 
duration more evlcnsive, one of two courses may bo 
followed: 

(а) The ulcer may be infolded and gaslro-cntcros- 

lomy or gaslro-duodcnostomy performed. 

(б) Tile rent may be enlarged, the ulcer excised, 

and a plastic operation which secures an 
enlargement of the passage from the stom- 
ach may be pcrformcil. 

4. In duodenal ulcer wliere the gap is very large and 
induration excessive, one of two courses may be followed: 

(а) The ulcer may be closed as much as possible, 

and the gap filled by a plug of omentum, 
gastro-enteroslomy being performed. 

(б) The opening may be used for the performance 

of teraporar)’ duodcnostoiny. 

The two methods are both unsatisfactory, and are 
only to be used in the last stage of the emergency. 

Tlie questions of irrigation and of drainage are de- 
cided by the extent and quality of the peritoneal con- 
tamination or infection. 

CompUcaliom . — Various complications may follow' the 
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operation performed, and may indeed prove to be the 
most serious factor of the illness. They are more prone 
to follow late rather than early operations; but no op- 
erations, however early, however skilfully performed, by 
whatever method, are exempt. A review' of our cases 
over many years shews tliat approximately one operation 
in six will suffer from some embarrassing sequel, wliich 
may involve a very protracted convalescence, or be re- 
sponsible for the death of the patient at a date remote 
from the original catastrophe. Grey Turner’s experience 
coincides with our own. In 147 cases he found 23 in 
which serious compUcalious developed. 

1. Subpkrenic Abscess . — ^This is perhaps the most 
serious of all. It is due to an extension of the contamina- 
tion and infection which spread from the site of perfora- 
tion in consequence of the cx'travasation of the contents 
of tlie stomacli or duodenum. It is slightly more common 
on the left side in cases of gastric ulcer, on the right side 
in cases of duodenal ulcer, but each variety of ulcer may 
cause an abscess upon either side. The evidences of its 
development do not, as a rule, begin until after the fifth 
day; by the tentli day they are usually definite. From 
this time their severity increases rapidly unless refief is 
given. 

2. Residual Abscess . — The material extravasated from 
the ulcer, together with the fluid poured out freely from 
the peritoneum, may collect in small or large amounts in 
various parts of the abdominal cavity. In consequence of 
adliesions wliich so quickly form, some fluid may be shut 
off, increase in quantity, and because of the infection 
rarely virulent, but never absent, result in the formation 
of an abscess. Gravity decides that the pelvis shall he 
most frequently the site of such a collection; if the pa- 
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tient lias loin supine, one or other, or both renal pouches 
may be filled, or the iliac fossa, generally on the right 
side, may hold an abscess which closely resembles that 
arising from a diseased appendix. 

The signs wiiich result depend therefore upon tlie po- 
sition taken by the collection of fluid. If the pelvis is 
filled, a swelling recognised most easily, and in an earlier 
stage, by rectal examination will develop. An absence 
of mucus in the stools for a few days is the signal that 
proctitis is present, and the rectum must then be ex- 
amined, The finger impinges upon a tense, doughy 
s^\eUing, whicli feels as though a lennis-baU were im- 
pacted deep in the pelvis. Day by day tliis bulging of 
tlic anterior wall of the rectum will increase, and if there 
is no urgency may be allowed to increase until it is evi- 
dent that a quite definitely circumscribed abscess is 
present. Then a small openmg made by one tlirust of 
tlie sharp end of a pair of scissors will open the abscess, 
and its contents wiU soon drain away. Rectal drainage 
is far preferable to abdoinmal drainage, and is effected 
more easily than vaginal drainage. If the abscess is to 
develop in one of the other sites a doughy swelling w’ill 
form, become firmer by degrees, more sharply delimited, 
and shew the clear evidences of a pointing abscess. 

The symptoms arc the same in all cases: a little pain 
localised in the affected area, a little fov cr, an absence of 
the progress lliat the patient may lie expected to make 
at tliis stage, as shewn by languor, continuing prostra- 
tion, quick weariness after sUght effort, lack of desire 
for food, furred tongue, and the hke. Our suspicions are 
perhaps aroused, and some anxiety created, before we 
are able to recognise exactiv where the coinph’cation is 
about to develop. We must then examine by routine 
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the chest, the abdomen, tl>e flanks, the rectum, imtil our 
fears are confirmed, or happily shewn to be groundless. 

3. Parotitis is among Uie most serious of all the com- 
plications •s\hich may follow after this operation. We 
now recognise that it is due to an infection extending up 
Stenson’s duct, from a mouth which has not been kept 
clean. In the early days after an operation of this kind 
it may be inadvisable to give food. This is perhaps more 
likely to be the case if the jierforation has merely been 
closed, ^\ithout the performance of gastro-enterostomy 
or of gastro-duodenostomy. After these operations fluid 
food may lie given freely and at once, and semisolid 
food in a few days’ time. If these operations have not 
been performed, there may be a fear of the suture line 
giving way if oven fluid foods arc given. Not the least 
convincing of the arguments urged in favour of the short- 
circuiting operations is that the convalescence afterward 
is l)Oth safer and quicker, and that such a complication 
as parotitis is less likely to occur. The prevention of 
parotitis is a question of careful nursing. It is a tedious 
matter no doubt to have to attend hourly to the toilet 
of a patient’s mouth, clearing away impurities and lodge- 
ments, and keeping the mucous membrane moist. But 
it must be done. The patient must help by flushing 
the mouth almost incessantly with some agreeable, 
fragrant, slightly antiseptic fluid, and he may keep his 
saliva flo^ving by the use of chewing gum. A dry mouth 
is vrK aHays a discomSefti, iV is a laal dangis. 

4. Pulmonary compUcalions are of many kinds. Dia- 
phragmatic pleurisy, empyema, basal pneumonia, and 
pulmonary embolism have all been observed. Infection 
spreading tlirough the diaphragm is responsible in some 
cases, and inhalation of vomited material during the op- 
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cralion in others. The cmboU which lodge in the lung 
are derived sometimes from the larger abdominal veins, 
the internal or tlic external, or the common Uiac (never 
of course from the veins of the portal system), in wliich 
cases, as a rule, death occurs with great rapidity and tlie 
pulmonary artery is found completely blocked; or from 
tlie small \es8els in the anterior abdomiuEil wall, in which 
case there is an infarct in the lung. A sharp and sudden 
attack of pain is due to a local consoh'dation of the Jung 
with a plcuritis over its surface, and there is a cough with 
a characteristic blood-stained sputum. A series of em- 
boli following each other at a few da>s interval may oc- 
cur. There is rarely, however, any anxiety as to the pa- 
tient’s recovery, 

5. Gastric or duodenal fistula may follow the giving 
way of the suture w hidi has temporarily closed the base 
of the ulcer, or may be due to leakage occurring after 
removal of the tube inserted into the stomach or duo- 
denxini through the rent. It is always an extremely 
serious complication, and in duodenal cases is almost 
invariably fatal. ^S’hcn the stomach is involved a re- 
parative operation may succeed. If the duodenum is 
involvcd.itwill probably be necessary to close tlie pylorus 
and to perform gastro-entcroslom^ . 

* In honour of Professor nalTaele Basbanelh 
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RELATION OF ABERRANT MENTAL STATES TO 
ORGANIC DISEASE* 


In the month of April wc celebrated the centenary of 
Lister, and in a ccL of devotion to his illustrious mem- 
ory ^\e recalled tlie incomparable services rendered b) 
liim to the cause of humanity. We heard once again 
from the lips of men representing all the ciWlized coun- 
tries, each of tliem a spokesman of high distinction, that 
Lister, by his researches, had changed the ^^hole scope 
and practice of surgery. So long as men shall hVe and 
suffer, to be rescued from their suffering by the art of 
the surgeon, so long must the hand of Lister be there 
to heal them; for the principles laid do^vn by the master 
are eternal. 

Among the multitude of voices uhich bore eloquent 
testimony to the immortal labours of Lister, there was 
one only wliich w itnessed to the truth that the scope of 
his doctrine spread bc>ond the Ijounds of surgery, and 
must he held to include tlie whole province of medicine, 
including research. 

The bent of Lister’s mind toward biology was soon 
ofascn'cd. Many of his early experiments seemed to have 
little direct bearing upon the craft of the surgeon. Yet 
he had derived from Jolm Hunter the belief that the 
Viegminng ol sorgery is a knCFwiedge ol inftaminaiiun; 
and in studying this process he was making his mind 
readv for tlie new obser\'atioas and deductions which 
Pasteur w as soon to make plain to the w orld. Pasteur’s 
work had been published some years before, and had been 
acc<^ible to all. "When lister was handed Pasteur’s 



m 


ADDRESSES ON SURGICAL SUBJECTS 


original paper by tlie professor of cliemisliy at Glasgow, 
lie alone of all who read it was able to realize at once 
the direct relevance of tliis new doctrine, derided and 
denied by high authority, to the science and practice of 
surgeri\ It is os clear an illustration as was e\ er given 
of the need which lies upon us all to keep our minds open 
to new truths, crpcclant of them, competent to test and 
to apply them. Such truths may be bom, will, in fact, 
in the near future almost certainly be bom, in the minds 
of those not directly engaged in tlie service of surgery. 

We speak of Lister’s work in its relation to surgery, 
and rightly attribute to liim the almost incredible changes 
wluch hove come over our own art. But the eternal prin- 
ciples established by Lister have on effect upon all 
branches of medicine. And it may truthfully be claimed 
that the adventures of the surgeon have confirmed and 
illustrated the truth wliich wc owe to William Hunter 
alone — that infection plays a large part , often indeed the 
chief or the only part, in the inauguration of many of the 
diseases still within the province of the pliysician or the 
alienist. The thesis developed by liim in a series of papers 
which display both remarkable originality of thought and 
careful and patient observation, concerns the part played 
by slight and continuously overlooked forms of sepsis 
in causing disUmt and apparently unconnected disorders, 
often serious and disabling, and not seldom, in their full 
career, the cause of death. For over twenty years William 
Hunter pursued liis way and preached liis doctrine, tm- 
regarded, discredited, or denied. For >ears he was a 
voice crying in tlie wildcracss. There was once a voice 
crying in the wilderness wlucli changed the face of the 
world, and built the world anew on foimdations which 
can never be shaken. William Hunter’s contribution to 
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direct research is, in my judgment, the most significant 
of any conducted in the last generation. Of the truth of 
his teadiing there is not the sUghtest doubt. Thanks to 
liim, vre recognize now the grave importance, the causal 
significance of small and often concealed areas of septic 
infection — in the tonsil, the phaiymx, the nasal sinuses, 
the prostate, the cervix uteri, the appendix, the uterine 
appendages, the gall bladder, and other organs. Hunter’s 
earlier conclusions had reference to the graver forms of 
anajmia, and he was the first to point out the causative 
associations of oral sepsis with pernicious aneemia. We 
arc now learning the full trutli of his work. We are 
quick to recognize the dependence of anemia, of glandular 
diseases, of certain obscure fevers, of various forms of 
“rheumatic” affections, of gastric and intestinal dis- 
orders, of severe affections of the kidney, and of many 
affections of the nervous s)stem — from neuritis to func- 
tional nervous and mental diseases— of perhaps all forms 
of cardiac diseases, upon “focal sepsis.” In the days 
before Lister, so my teachers told me, tlie surgeon would 
look with apprehension for a blush around a recent wound, 
and would lay his fingers upon the stemo-clavicular 
articulation to discover whether the joint was tender. 
Pymmia, wliich laid waste the joints of the limbs in a riot 
of rapid disorganization, was the most dreaded of all the 
consequences of wound infection. It was not infrequent 
for the stemo-clavicular articulation to be the first of all 
the joints to be affected. Rlieumatoid arthritis is pyajmia 
moving slowly. 

My acquaintance with the mental disorders conse- 
quent upon infection is not enough to entitle me to speak 
with an authority in the least degree comparable with that 
of the distinguished alienists who will contribute to this 
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discussion But no one wlio has been attracted to the 
study of the mind’s A\orking in health (if v,e may for the 
moment assume the existence of such a state) and in 
disease can ha^e failed to notice the close relationslup 
of aberrant mental states to organic diseases, especially 
to tliose mvnmg an infeclix c origin 

My oi^n attention was first attracted to tlus subject 
many years ago, i^hen gastric surgery was m its early 
days It -was no uncommon experience then to operate 
upon patients ^^ho had for many >ears lam under the 
accusation of bemg “neurotic “ For long periods of time 
they had complained of pain after food, they had in 
consequence reduced the amount of food taken, restrict- 
mg themselves to a diet the ingredients of wluch i>crc 
readily absorbed or easUj propelled, tlicy Mere often 
wasted, querulous, ill-teropercd, hard to hvc vith, and 
tlieu: social reactions were not miproved bv the repeatetl 
denial of the rcahty of their sufferings Yet wlien an 
operation iias performed, an advanced condition of or- 
gamc disease of the stomach, for example, was discov- 
ered, and by degrees it became reahzcd that the patients 
had good cause for tlie complaints >\hich they made 
The existence of orgamc disease in those called “neuras- 
themc” ■N^as often so certain, though obscure, that I en- 
deavoured to impress upon students that the hteral trans- 
lation of tlie word “neurosis” was “I don’t knovi ” 
Neurosis v\as tlie word wluch covered (and still covers?) 
a great deal of ignorance This expenence does not mdi- 
catc merely a mistake m diagnosis by a succession of oli- 
servers For tlie state of tlie patients fully justified their 
inclusion among a group of viclims of functional ps>- 
clioses The point is rather that continuous physical 
illness, infective in origin, leading to gross organic dis- 
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ease, long unrecognized, has produced a real mental dis- 
order -nhich v>Q3 regarded as primarj', and therefore 
unrelated to any physical change. The difficulty ■was, 
and is, to discover in such patients the focus of infection, 
or its sequels, luch might be the cause of the psychosis. 

We are not entitled to make a diagnosis of “neurosis” 
until V.C are completely satisfied that, as far as our means 
of investigation permit, no organic disease is present. 
When we remember that, in respect of the abdonunal 
viscera, though tliere is little more to leam of their 
structural diseases, there is little yet learnt of their 
functional disorders, ^\e may still be merciful and reluc- 
tant in our use of the word “neurosis.” The physiolo- 
gists, owing to their concern >Tith mice rather than ■Nvith 
men, liavc not kept pace trith the surgeon in Ills advancing 
knowledge of the nonnal and disordered function of the 
abdominal viscera. Though an organ may appear to the 
naked eye to be normal in position and in structure, we 
cannot be sure that its functions are unimpaired, or that 
its relations ■^>ith other organs have suffered no change. 
^\lien the physiologist works as long in the wards and 
in the operation theatres as in the laboratory, we may 
hope to fill up some of the many considerable gaps in 
our know’ledge of functional anatomy. 

Each generation of students in medicine, as in other 
sciences, has to make its own experience. Positive know- 
ledge we may derive from the store created by our intcl- 
lecivJi} sjscesiOTS, but the apphcaijaa of this knorJIedga, 
the proof of it, lies with ourselves. In our purposeful 
testing of truth we are prone to error. Experience is the 
name we give to our mistakes. After I had learnt by 
experience of this plain association of disordered mental 
conditions, of “fmictional psychoses,” with visceral dia- 
ls 
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case I discovered that a century ago tbe same views had 
been held and taught by Abcmethy in this country, and 
by Pinel in France. Chalmers Watson,^ himself a pioneer 
in this branch of inquiry, quotes Pinel as saying, in 1809: 

“It scfim that the jiriauUve scat of insanity generally is the region of tbe 
stomach and intestines, and It is from that centre that the disorder of intelli- 
gence propagates itself as by a species of imdiation “ 

That functional psychoses may be dependent upon mi- 
nute changes in structure in the brain is indicated by 
the work of Cotton, who describes a “fatty degeneration 
of cortical nerve cells.” In treating these patients, he 
holds that we are dealing not only witli a disorder of 
the mind, hut ^itli a structural disease of brain tissue. 

The experiences to wliich I have referred accumulated 
slowly. Their general effect was to make me less reluc- 
tant to consider surgical treatment for obvious organic 
disease in those suffering from grave forms of mental 
disorder. About fifteen years ago I was consulted by a 
medical man who, in childhood, had suffered many 
times from appendicitis, and in adult life had been at- 
tacked by hepatic colic, lately accompanied by jaundice, 
rigors, and wasting. It was clear that there was an 
obstruction of the common Idle duct by a stone, tliat 
there was a degree of clironic pancreatitis, aud tliat 
these were possibly hnked up with tlio disease of the 
appendix, wliich had affected Iiim in earlier years. But 
the doctor was “insane”; his form of insanity was of 
tbe kind now desmbed as “jnajde de^wessive-” The 
effect of a major abdominal operation upon a man with 
a grave mental disorder had to be considered. I have a 
useful ready rule, that “it is unwise to allow a patient 
to suffer or to die from one disease remediable by surgery 
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because lie happens to have another ” The patient ac- 
cepted operation, made the usual recovery, and, m his 
oivn words, a “cloud was hfted from his bram “ He has 
been at worl, except for hohdays a httle longer than I 
feel able to take, ever smce, and has had no breakdown 
m mental health In all I have operated upon 4 cases 
of this form of msanity, and in 3 the improvement m 
mental health has been considerable The fourth was 
certamly not improved, and though there are longer 
intervals of apparent normahty the “attacks” are as 
grave as ever A good deal depends no doubt, upon the 
stage at wluch such patients are seen The surgeon lias 
\ery properly been reluctant to undertake any surgical 
adventure if there are grave adverse circumstances He 
has not always rcahzed that such cucumstances may 
perhaps afford more compelling reasons than any for 
early surgical rehef Now that it appears probable that 
cerlam mental disorders are directly dependent upon dis- 
tant organic diseases, often mfective m ongin, tlie re- 
moval of those likely causes must be undertaken without 
misgiymg 

In the case of a dislmguished medical man upon 
whom I operated for chronic appendicitis and gastne 
ulcer, outbreaks of mental disorder had necessitated his 
seclusion for two long periods At the time I was con- 
sulted about lum grave questions were raised as to lus 
mental slate and as to the effect of the ordeal of an 
operalJOD upm lum Ho oonJomplotcd pparatjxm Tsath 
almost a frenzy of fear and horror My opmion that 
operation should be delayed only until the advanced 
dental mfection vas removed seemed calculated to have 
disastrous consequences upon the patient and to be a 
source of deep anxiety to his relatives All ended hap- 
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pUy, lio>\ever. Tlie usual routine of my abdominal cases 
was followed: the oral sepsis was first eradicated (this, 
I insist, must bo done, and any other infection treated), 
the diseased appendix was removed, and partial gas- 
trectomy was performed. Since the operation, now a 
few years ago, there has been unimpaired mental clarity 
and strength- 

It is interesting to ol>servc that a few of the “insane” 
patients upon w liom I have operated have been members 
of my own profession. All the attributes of mind and 
character embraced in the word “insanity” should find a 
liigh expression in the doctor. Tlie results of operations 
upon which mental no less than physical health depends 
arc submitted to a sterner twl than usual. The after- 
history of my cases bears eloquent witness to Ibc value 
of Hunter’s work. 

That focal infections, with the organic diseases which 
they may originate, are capable of causing serious mental 
disturbance is, I suppose, no longer a matter of doubt. 
But certain aspects of the problem require careful in- 
vestigation. We Avish to know the frequency of “septic 
psychosis,” of mental disorder due solely to septic infec- 
tion. We seek to discover the degree of contributory 
influence exerted by sepsis upon mental aberrations which 
are primarily psychogenic. ^Nliat influence has focal in- 
fection upon those w hose Iiercdily in\ olvcs them in neuro- 
pathic or psychopathic tendencies; or upon tliose suffer- 
ing the stormy crises of adolescence, or passing tranquilly 
tbA lethwsgw, iavebitiows, 05 

those who suffer the pliysiological excitement of child- 
bearing and lactation? In all these infection, no doubt, 
finds easy victims. We desire to learn also something of 
the peculiar circumstances in wliich a \cry prevalent dis- 
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order, oral sepsis, is sometimes able to exert the gravest 
mfluence, and at other times seems mert even though 
present m an advanced stage In this the whole qu^lion 
of immumt>, in which both Hunter and Lister "is ere 
interested, is engaged 

Focal infection is cerlamly free to cause the most 
serious effects at a distance, while arousmg no suspicion 
as to Its existence The distant and apparently un- 
connected diseases ma} einse, progress, and prove fatal 
without a sign of local disturbance This cryptic quality 
IS the source not only of danger but of disbehef It 
seems at fust hearing quite mcredible that results so 
grave and so formidable could be the direct consecpiences 
of causes so tnvial and remote But that they are is 
now beyond the region of dispute 

The organisms responsible in the occult infections arc 
almost alwa^'s streptococcal Numbers of them are de 
scribed, and to the variants descnplive titles ore given 
The cultural charactenslics as tested m the laboratory 
ore classified Some day it will be generally recognized 
that the human body, vanously constituted, is a fertile 
culture medium, and that organisms may also be classi- 
fied accordmg to Iheir choice of a specific human soil in 
which to grow Rosenow * spcais of tlie electi\ e localiza- 
tion of iiucro-orgamsms, and this may be decided by 
qiiahties of soil no less than of germs 

So far as my own work is concerned the mfcctive 
agencies wlucli appear to be sometimes associated with 
mental disease are m the teeth, the facial smuses, the 
alimentary tract, and the gall-bladder We know, I 
Ihmk, tliat these mfections arc often connected with one 
another, that oral sepsis may, and often does, precede 
organic disease in the stomach, that mfections of the 
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appendix lead to diseases of the gall-bladder and pancreas ; 
and that infections, ■wherever arising, are apt when tliey 
reach the cajcuni and ascending colon to remain tliere, 
long after the primary focus lias ceased to be active. 
It would appear that, among the many causative agencies 
producing diseases of the mind, infection may assuredly 
be counted os one. Other factors are obviously at work 
also, and by comparison with them infection may take 
a subordinate place. My work shows at least this — 
that mental instability and “insanity” may sometimes 
be relieved, and apparently pennanently removed, by 
eradication of a focus of infection, or removal of the 
diseases it has originated. I have seen more than enough 
to convince me that the doctrines of Lister applied, not 
only to surgery, but as by William Hunter to general 
me^cine, may find a very fruitful application in the 
investigation and treatment of cases of mental disease. 
The work of Cotton and Draper in New York, of Hall in 
Vancouver, and of Graves in tliis country seems to set 
us a new standard of inquiry in this branch of medicine, 
and to show that no mental hospital will in future be 
considered as adequately equipped unless it has an x-ray 
laboratory, a skilled bacteriologist, and can command 
the services of an enlightened surgeon. 

* A paper read m a dacuasiog on Chronic Sepsis as a Cause of Mental 
Disorder, m the SecUon of Mental Diseases at the Annua! Meeting of the Bntuh 
Medical Association, Kdinburj^h, 1927 Iteprinted from the Driiuh Medical 
Journal. 1927. u. 815 
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> Chalmers Watson Jour Mnf Sri.. 1923. Uis, 52 
* Hoeenow Colletled Papers of Ifie AfoQv Chnte, 1916, viu, 222 




ACUTE PANCREATITIS* 

Acute pancreatitis is the most terrible of all the 
calamities that occur in connection with the abdominal 
viscera. The suddenness of its onset, the illimitable 
agony which accompanies it, and the mortality attendant 
upon it, ail render it the most formidable of catastro- 
phes. The disease (in accordance with the classification 
suggested by Fitz,t of Boston, one of the greatest of 
physicians, w'ho first described it in the year 1889) is 
generally said to be of three types — Iicmorrhagic, gan- 
grenous, and suppurative. The three types differ only 
in degree. In the most acute form of all, wliich is rapidly 
fatal unless an early operation is performed, hemorrhage 
is found tliroughout the whole gland. In a less acute 
form the patient may survive to discharge sloughs of the 
pancreas, and of the necrosed fat around tlie pancreas, 
for many weeks after operation; in a still more chronic 
form, an abscess in and around the gland may form so 
slowly that there is time for it to point in front, or in 
the costovertebral angle. The essential nature of the 
disease is the same in all three forms. Of the cause of the 
disease we are at present ignorant insofar as the great 
majority of the cases are concerned. 

Symploms . — It is generally slated, even by the most 
competent authorities, that acute pancreatitis is a dis- 
ease difficult to recognize; that the diagnosis will often 
be made only when the abdomen is opened, and a blood- 
stained effusion escapes, or areas of fat necrosis in the 
parietes, or in the omentum, are discovered. I cannot 
agree with such opinions. The clinical picture presented 
by a case of acute pancreatitis is qmle unmistakable. It 
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is because the surgeon omits to think of this disease 
that its presence escapes him. As Denver says: “Unless 
a surgeon has seen pre\ionsly 2 or 3 cases of acute pan- 
creatitis, or xmless lie keeps the condition constantly in 
mind, it is seldom that a correct diagnosis is made before 
opening the abdomen.” So many forms of abdominal 
disaster are seen, and among them so fe>\ involve the 
pancreas, that thought of this organ slips from tlie 
memory. I have foimd in not a few instances, that the 
moment the diagnosis is suggested, it meets with eager 
acquiescence. The first and chiefest s>Tnptom is pain; 
and of all the pams that the human body can suffer, tliis 
is by far the worst. Even the agony caused by the 
perforation of a gastric or duodenal ulcer is less than 
that in acute pancreatitis. The pain, too, is remarkable 
in that it comes so frequently after a good meal, and for 
the area of its distribution; it is of fiercest intensity in 
the epigastrium, but it is felt also in the back and often 
in both loins. Pain in the back is rare after tlie perfora- 
tion of an ulcer, even of an ulcer eroding the pancreas* 
and perforation of such an ulcer is of for rarer occurrence 
than acute inflammation of the pancreas. The pain is 
so intense that it causes profound collapse, in which the 
pulse rises rapidly and loses volume, and the blood- 
pressure falls. Almost c^ciy writer upon the subject of 
perforation of ulcers of the stomach or duodenum speaks 
of “shock.” It is true that the patients look profoundly 
iU, having wliite and anxious faces; but the pulse in these 
cases remains almost unchanged in frequency and in 
volume, and the blood-pressure is little altered. It can- 
not, therefore, be quite accurate to speak of “shock” os 
a s;^'mplom of perforation, for the conditions inseparable 
from shock arc in tliis case absent. Tiie collapse of the 
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patient is evident enough, and such a state exists as to 
render any operation of a far greater severity than 
normally attaches to it Of the existence of “shock” m 
acute pancreatitis there is never the slightest doubt 
The patient is prostrate, famt, and pallid, the pulse mav 
be hardly perceptible, the limbs and face are cold, and 
death itself seems imminent No such state is seen in 
any other form of casualty There is all the collapse 
that even the greatest hemorrhage could cause, and more 
than the agony of a visceral rupture Corroboration of 
a diagnosis made upon these evidences alone is hardly 
necessary, but if it were it is never lacking Vomiting 
IS almost mvanably present, and it occurs early There 
are cases m which it is repeated with great frequency 
and seventy, so that the resemblance to a case of high 
intestmal obstruction, in respect of this one svmptom 
only, IS very close Tlic matters ejected are, ho^sever, 
neier m the least hke those seen when the jejunum is 
obstructed in its upper part, they are of gastric or of 
duodenal ongm, never foul smelling, and never copious 
Nausea and retching, with luccough, are more frequent 
here than m cases vherc the inleslme is blocked The 
patient sometimes presents a very cunous and, I behe%e, 
a quite charactenstic appearance, to "which Halstedf vras 
the first to call attention Tlie face is livid, and patches 
of a slate-blue colour may be distnbuted irregularly over 
the surface of the abdomen, or even of the limbs This 
cyanosis is never found in other forms of acute abdominal 
catastrophe, so far as I know, it is not always present 
m acute pancreatitis, but if it is found, it is, I bebeve, an 
undemable evidence of acute pancreatic disease Grey 
Turner* lias recorded 2 coses in wluch lai^e patchy of 
discolouration of the skm were attributed to direct action 
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of the pancreatic juice which by infiltration had reached, 
in the 1 case the umbilicus, and in the other the costo- 
vertebral angle I have seen a faint tinge Of jaundice 
in > cases only 

The respirations are quickened m all cases, and are 
famt and slialloAV m proportion to the degree of collapse, 
which IS m turn dependent upon the degree of swelling 
in, and around, the pancreas An examination of the 
abdomen makes llie diagnosis still more certain There 
IS a degree of rigidity m the whole abdomen, and the 
epigastric region is certainly a little firmer tlian the 
rest But the fixity and hardness are not to be com- 
pared with the conditions present when a hollow viscus 
has burst Then the rigidity is obdurate and unyieldmg, 
and immobility of all the abdominal muscles, including 
the diaphragm, is complete The hghtest handling is 
then resented In acute inQammation of the pancreas, 
however, the ngidity, and a degree of tenderness, arc 
confined to the parts above the umbibcus, and even m 
early hours a degree of fulness may be observed here 
The whole abdomen is tender, but the tenderness is 
more acute abo>e the umbilicus than below, and often 
IS far more exquisite to ^e left of the middle Ime than 
to the nght, a point not without significance If the 
patient survives a few days, as will happen m the less 
acute cases, the contrast between tlic upper protrudmg 
parts of the abdomen, and the emptmess, or even re- 
traction of llie lower parts may be very strikmg This 
-IS the condjlioD to which Fits fgave thvsanic “epigasiric 
pentomtis ” 

The symptoms I have now described occur only m 
the gravest form of pancreatic necrosis If the> ore less 
acute, thej indicate a degree of infiammation m which 
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the necrosis and the hemorrhage are less extensive, in 
which, perhaps, a rupture of the pancreas into the lesser 
sac (tlie “perforation of the pancreas” of W. J. Mayo) 
does not occur. It may be that in some of these cases 
the invasion of the gland occurs through the duct of 
Santonni, and that only a part, and that perhaps a small 
part of the gland is attacked: the fact that some pa- 
tients give a history of earlier attacks makes this sugges- 
tion not unlikely. All the manifestations of the disease 
are in this case subdued, and the patient may gradually 
improve for tluee or four days. Then the temperature 
begins to rise at night to 102® or 103® F., falling in the 
morning almost to the normal; vomiting becomes dis- 
tressing and exhausting, wasting is very evident, and the 
epigastric fulness gradually increases. A swelling may 
appear hehind, between the last rib and the iliac crest, 
and additional evidences of pancreatic disease may then 
be elicited. Of these, “Lowe's test” is of no little value. 
Two or three drops of a 1/1000 solution of adrenalin 
are allowed to rxm slowly on to the conjunctiva of one 
eye; after a few minutes this dose is repeated. Witliin 
fifteen to thirty minutes the pupil of this eye becomes 
dilated in cases of pancreatic disease, and remains un- 
changed in cases where disease is absent. Urinary changes 
may also be noticed. Glycosuria is not infrequent, but 
its absence means nothing. Diastase, normally present 
in small quantities only, is increased tenfold, or even 
more. Caminidge's re&ciioo, io the bands nf its Jnventevv 
has proved useful, but other observers have not found 
cause to rely upon it. 

The differential diagnoris in cases of acute pancreatitis 
should present little difficulty. The more acute the case 
the easier is tlie recognition. No otlier catastrophe within 
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the abdomen produces at once such unendurable agony, 
and so profound a coUapsc Intrapcntoneal hemorrhage, 
resultmg from a ruptured tubal gestation, causes mlense 
prostration, blanching, loss of volume m the pulse -witb 
increase m its rate, but relatively, the pam is almost 
ncghgible, and the site of it is different The obdomen 
in these cases is fuller below than above The history 
of a missed period and perhaps of a little vagma] hem- 
orrhage, at the time of the onset of pain, are mcidenls 
suggestive of a catastrophe of this kind 

The perforation of a gastnc and of a duodenal ulcer 
occurs, in the great majority of instances, m patients 
who have suffered from dyspepsia for >ears, and have 
undergone one or more penods of medical treatment for 
Its rchef The pam is very severe, but it does not reach 
the fierce mtcnsit> of that ciq^enenced in acute pan- 
creatitis, and “shock*’ as measured by pulse-rale and 
volume, and fall of blood pressure, docs not occur For 
some jears I have given special attention to the appear- 
ance and condition of a patient m the early hours after 
perforation of an ulcer has occurred The pulse, it is 
always a surprise to find, is very httle changed from the 
normal In pancreatitis the pulse is so poor, and so 
rapid, that it can hardly be counted The abdominal 
rigidity in perforation is far more inflexible and wide- 
spread, and vomitmg does not occur with sucli fre- 
quency There is no lividilj of the face, but rather a 
pallor with sweating of the brow and temples 

A patient who suffers from hepatic colic is restless 
moaning and tvristing, changing his position evciy mo- 
ment, searching for rehef which does not come He 
folds his arms across tlie abdomen and doubles himself 
over them, he presses the abdomen agamst tlie back of 
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a chan*, or on the edge of the bed, rests for a few mo- 
ments and walks about, groaning m agony A. patient 
\\lio has suffered the perforation of an ulcer is motion- 
less, and m acute pancreatitis is almost so The history 
of former attacks of the like kind, of flatulence causing 
great distress, and possibly of jaundice following upon 
the pain, may help to make the diagnosis clear 

Acute intestmal ohstruction may cause the closest 
mimicry of the symptoms of pancreatitis Fitz, in his 
origmal paper, spoke of epigastric pentomtis with the 
symptoms of high intestmal obstruction, as being sig- 
nificant of this disease The onset of the symptoms, wlien 
the mtestme is caught and closed, may be acute, but 
there is nothing of the sudden and overwhelnung seizure 
that IS seen in acute pancreatitis, nor is there collapse 
Vomiting IS projectile, and the ejecta are progressively 
more and znoi^ olfenstve General abdominal distention 
with perhaps a local inflation of an obstructed coil, recog- 
nized after a long scrutiny and the gentlest palpation 
will he distinguished ^vlthoul difficulty from the appear- 
ances of distention above and flatness below, wluch are 
so frcqpjent when the pancreas is mvolved In acute 
pancreatitis a local distention of the transverse colon 
may sometimes he noticed 

I do not know of any case m which the victim of an 
attack of acute pancreatitis has been regarded as sufl*er- 
ing from poisomng I,encbe and Amaud® have suggested 
that m llie fulminating cases of pancreatic apoplexy, 
when the onset is sudden, the collapse profound, the 
vomitmg severe, and a fatal endmg not long delayed, 
tile hkeness to the symptoms caused bj an acute imtant 
poisonmg may well excite uneasy suspicions m the mmd 
of the medical attendant. 
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When all the cases that I have seen are reviewed, 
the truth remains, that it is chiefly because the sus- 
picion of this comparatively mfretiuent disease does not 
enter tlie mmd that an accurate diagnosis is not more 
often made The symptoms and the signs are clear 
enough 

The cause of acute pancreatitis cannot always be de- 
termined Tlie close association of the common bile- 
duct with the head of the pancreas, the relationship of 
this duct witli the canal of Wirsung at their terramatioii 
m the duodenum, the presence of the sphmeter of Oddi 
at the ampulla of Vater, have all helped to foster a be- 
lief m the dependence of pancreatic mflammalion upon 
causes arising in the bihary passages And furtlier, the 
frequent association of cliolehthiosis with pancreatitis, 
both acute and cliromc, has done much to strengthen 
this belief 

The common duct is completely embedded m the head 
of the pancreas in approximately 3 cases in 4, in the 
remaining case, there is a deep groove m the posterior 
surface of the heat! of the gland, to receive the duct 
on its way to the duodenum A degree of inflammation 
sufficient to attack all the walls of the duct vv ill there- 
fore, mevitably spread to the head of the pancreas, the 
more acute the inflammation and the longer it continues, 
the greater will he the change produced m the gland 
The temunalion of the common duct m the duodenum 
IS in relation with the canal of Wirsung Four difTcrent 
modes of association are found (1) The two ducts end 
in a cavity vvluch discharges into the duodenum by a 
small orifice (2) The common duct is joined about 
^ mch alxive the duodenum by the duct of the pan- 
creas (3) The two ducts open separately but close 
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together on the surface of a depression in the duodenum. 
(4) The two ducts open ainularly but on the surface of a 
papilla in the duodenum. In the first two forms any 
block below the point where the two ducts come together 
will convert them into a single channel. In the last 
two any blockage of one duct has no effect upon the 
other. A further intimacy between the biliary system 
and the pancreas exists through the agency of tlie lym- 
phatic system. Attention was first called to this by 
Maugerel.* It is suggested that in cases of gall-bladder 
infection, a lymphangitis spreads dov.TQ\vard to the com- 
mon duct, and thence to the pancreas, causing on its 
way an enlargement of the cystic gland, and of the 
glands which lie along the duct The recent work of 
Braithwaite^ has shown, that when one lymph-channel is 
blocked, a retrograde current is set up, and the flow 
occurs through other channels. A pancreatic lymphan- 
gitis may he set up by infective material coming from 
the gall-bladder, and turned aside from its main direction 
of flow by a block in the enlarged glands. 

In acute pancreatitis, the immediate cause of the 
gland necrosis is the activation of the pancreatic juice 
by some agent or other, within the substance of the 
gland. In normal conditions the trypsinogen of tlus 
secretion is converted into trypsin by an enterokinase in 
the duodenum. A reflux of the activated juice into the 
gland is physically impossible. An increase of the intra- 
duodenal pressure to 1000 mm. of water does not over- 
come the resistance of the ducts. It is impossible by 
experiment to force back the duodenal contents into the 
ducts (Archibald®). The problem, therefore, is to dis- 
cover what agency is competent to cause the activation 
of tlie pancreatic juice before it leaves the gland. 
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The first demonslralion of the influence of the bile, 
m tins respect, -was given by Claude Bernard in 1856 
lie produced acute necrosis of the pancreas by the in- 
jection of bile mixed 'witli sweet oil, mto the duct of tlie 
pancreas Tor many years after this an association be- 
tween cliolchthiasis and acute pancreatitis had occa- 
sionally been noticed, but attention was especially di- 
rected to this subject m 1901 by Opie, m his work on 
“Diseases of the Pancreas *' On examining the body of 
a patient of Halsted’s, who bad died from acute pan 
crealitis, Opie found that the common duct and the canal 
of Wirsung ended in a common cavity, a diverticulum, 
the outlet of which mto tlie duodenum was small, tlus 
outlet was corapletcl) blocked by a calculus which did 
not fill the diverticulum In consequence the ducts be- 
came converted mto a smgle channel, and a rctrojcction 
of bile mto the canal of Wirsung, stained a deep green 
colour, had occurred This led Opic, Flexuer, and others 
to stud> the eifect of the experimental mjection of bile, 
bile salts, and chemical irritants of several kinds, into 
the pancreatic duct Pancreatitis, strictly comparable 
to the condition met with in man, was found In all 
these expenments the mjeclions were made by a syrmge, 
with a greater pressure than could be produced by any 
agenc> during life Nordraann’s experiments* appeared to 
show that two factors were necessary to the production 
of acute hemorrhagic pancreatitis in the dog, (a) stasis 
of pancreatic juice withm llic ducts of the gland, (6) the 
access of organisms with, or without, bile to the duct 
Polya’s’ experiments demonstrated that tjpical pancreatic 
necrosis with hemorrhage, and fat necrosis, causmg death 
rapidly, w as most readily produced by the intraductal m 
jcction of Q stronglj active trypsin solution, Jess constant!) 
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by the injection of duodenal contents, or by bile mixed \rith 
bacteria, and rarely by the injection of bacteria alone 
or of the discharges from intestinal fistulee. 

Maim,® of the Mayo Clinic, has conducted a series of 
experiments upon goats. In these animals, the pancreatic 
duct enters directly into the common duct a fe^Y centi- 
meters above the duodenum. A bgature applied to the 
duct below the entrance of the canal of Wirsung, con- 
verts the two ducts into one clmnnel. After such an 
operation the animals lived sometimes three or four 
weebs. Tiie pancreas was then deeply stained with bile, 
and all the ducts of the gland were filled with bile. Acute 
pancreatitis did not develop. If, however, the common 
bile-duct was ligatured above the entrance of the pan- 
creatic duct and, through a cannula placed in the lower 
part of the duct, bile dioym from the goat’s gall-bladder 
was injected into the pancreatic duct, acute hemorrhagic 
pancreatitis developed and caused death. The pressure 
of bile in the common duct, he found, was due to tlirce 
causes: the secretory pressure of the bile, the contractile 
pressure of the gall-bladder, and the pressure of tlie ab- 
dominal muscles. The secretory pressure of bile was 
assessed at 350 mm. of bile; the contractile pressure of 
tite gall-bladder at 300 mm . as a maximum, tliough 
usually it seemed “of little consequence.” The mechanical 
elTect of the abdominal muscles and of the diapliragm 
produced the most raarbed changes upon the pressures 
within the duct. Deep respiratory movements, strug- 
gling, retching, and especially ^'omiting, caused the pres- 
sure to reach as much as 1000 mm. of bile. If bile was 
injected at this pressme, directly into the pancreatic 
duct, acute pancreatitis did not develop, except in one 
case where there was fat necrosis of the gland. The 
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difference in the results of injection of bile -vvith a syringe 
and at the lower pressures seemed to be due to trauma, 
to the rupture of the small pancreatic ducts, and to in- 
filtration of the gland substance by bile when the syringe 
with its higher pressure is used, 

Mann examined the condition of the common bile- 
duct and the pancreatic duct in 200 consecutive bodies 
in the postmortem room, and found that in 40 only was 
there the condition of the ampulla described in Opie’s 
case. He gave the following table: 


LocaboD of opraing of Number of 

Group pancreatic duct apecanen* 

1 Separately into duodenum 62 

2 Tvomm fracn (be apex of ampuUa of Voter 90 

3 Three to 10 mm from the apex of the ampulla of 

Voter 40 

4 Duct ab«enl or r«luce<l to fibroua cord 8 

ToUl 


200 


Percent- 

age 

31 

45 

20 

4 


Archibald has suggested that the mechanism by which 
the two ducts are converted into one may be the spliinctcr 
of Oddi. This muscle, described by Oddi,* had escaped 
the notice of all surgeons until Archibald called their 
attention to it. Tlie following brief account of Oddi’s 
work is given by Archibald*: 

“Oddi studied tlus muscle both pbysudogicalJy and anatomically lu brief, 
be found tba t the tpbincter m dogs was able to resist a pressure of 50 mm mercury, 
which erpials about 675 mm of water Jle demonstruted m microscopical sec- 
Uons, that the sphincter was composed of a special bundle of circular Cben 
Ue found that the common duct outside its course through the bowel wall, 
possesses no muscular Ghers hrom the fdiysiologica] side, be discovered that 
this sphincter could be put into spasm by a raechamcal irntatioa of the duo* 
denal mucosa, or by tbe application of ddute hydrochloric acid in eitlier the 
duodenum or the stomach and that even mere cutting of the bowel to expose 
tbe papilla would cause spasms lasting from twenty to thirty seconds. Stimii- 
latioR of the tagus eppnreotly provoked a very prompt and intense contrsctioa 
of the sphincter A like result was obtained by stimulating the central end of 
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tile cut easUc. wlule BtaaniaUon of the tplacduucs had no effect. He abo 
observed dilatation of all the extrohepatie ducts m dogs depnved of tbeir gall- 
bladder Ife tiiought a catarrfaal conditioo In the duodemim -was a stunulas 
to Uie spbiQcter, and that this might explain some cases of ictems where other 
causes coidd not be found " 

After a series of cicperiments, Archibald concluded 
that the lesions indicating the existence of an acute pan- 
creatitis "were brought about entirely through the action 
of the sphincter of Oddi, combined usually, but not al- 
ways, with some increase in pressure in the biliary system 
behind the sphincter. The effect of the bile, or of its 
salts, is to cause a cytolytic effect, a direct disintegrating 
effect, upon the cells of the pancreas (Bradley and 
Taylori®). This work of Archib^d encouraged Mann to 
undertake a further series of investigations upon the 
anatomy of the sphincter in man. It is evident that if 
the sphincter is to be able to convert the two ducts into 
one channel, it must lie distal to the entrance of both 
the ducts into the ampulla; otherwise it would merely 
compress the lower ends of the two ducts. In most in- 
stances Mann found that the position of the muscular 
fibres was proximal to the termination of the common 
bile-duct, and that some fibres also passed round the 
lowest part of the canal of Wirsung. By their contrac- 
tion, the two ducts w ould be narrowed. In rare instances, 
that disposition of the spliinctcr was found which w’ould 
close only tlie outlet of the ampulla and so lead to a free 
communication between the two ducts. 

Tha cduxersUm. ot the two dimts into by the 
closure of the outlet from the ampulla into the duodenum, 
by the action cither of the sphincter, or of a stone, seems 
to be possible only in 4.5 per cent, of the total number of 
bodies examined (E. S. Judd). The conclusion has 
tlierefore been drawn, that tlic occurrence of acute pan- 
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creatitis as a result of the injection of bile into the duct 
of the pancreas must be “exceedingly small ” But may 
not the conclusion be dra^ni with greater hkehhood, that 
It IS onlj those patients in whom the anatomical or 
physiological conditions arc favorable, who suffer from 
acute pancreatitis? Those conditions are present, it is 
true in only 4 5 per cent (Judd”) of the total number of 
bodies examined but is it not possible, mdeed probable, 
that they arc present m a large proportion of those pa- 
tients who suffer from acute pancreatitis? The mcidence 
of this disease is very rare m comparison with many 
other forms of abdommal catastrophe, its rarity may 
ell be due to the fact that the essential conditions for 
Its development being absent, most people are safe from 
its attack Tbe exammation into tbe exact anatomical 
conditions present in all the fatal cases, con alone answer 
these questions The two conditions, wbch may be 
considered as almost essential in the development of 
acute hemorrhagic pancreatitis, appear to me to be 
(1) an anatomical arrangement of the parte at the termi- 
nation of the Iw o ducts, which permits of their conversion 
mto one channel by closure of the orifice of the ampulla 
into the duodenum and (2) the presence of mfected bile, 
assoaated or not w ith cholelitluasis, m the gall bladder 
or m the bile-ducts 

Tlie possibility of the duct of Santonni being the onlv 
duct or the larger of tlic two ducts of the pancreas, the 
duct of Wirsimg being absent or •Nerv small, must be 
remembered Tins condition is found m 10 per cent of 
bodies exammed The duct of Sanlormi opens directly 
mto the duodenum without an^ protective mechanism 
at its tcnmnation Tlie entrance of duodenal contents 
mto the duct may atcordingK Uike place under conditions 
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which would he powerless to effect an entrance to tbc 
canal of Wirsung. A case of acute pancreatitis where 
the necrosis of the gland was limited to the area of the 
duct of Santorini was recorded by Opie in the first edition 
of his w'ork. Other cases have since been observed; the 
area of the necrosis of the gland being large or small, in 
proportion to the extent of the gland wliich is drained 
by this duct. Brocq’* has shown the potency of duo- 
denal contents injected into the ducts in setting up an 
acute inflammatory condition, "with hemorrhage, and he 
found also that normal bile will produce necrosis of the 
gland if it is injected during the progress of digestion. 

An acute lymphangitis can play little part in the onset 
of the most acute forms of pancreatitis. The disease is 
too sudden in onset, its ravages too widespread and too 
intense for that. Tlie essential quality of the disease is 
auto-digestion of the pancreas, and that can rapidly oc- 
cur only through an invasion of its duct. 

Treafmeni . — ^There can be no doubt that recovery 
from acute pancreatitis, of all grades, except the most 
severe, is possible without operation. In a number of 
cases in wliich I have operated for stones in the gall- 
bladder, or in the common duct, ver^' extensive areas of 
fat necrosis have been found, and the pancreas has been 
large, infiltrated mth blood, and cedema aroimd it has 
been considerable. In one patient, a medical man, ac- 
customed to the practice of surgery, the diagnosis of 
acute pancreatitis bad been made by himself. He was 
able to detect an “immense difference" between the ordi- 
nary attacks of hepatic colic to which he had long been 
subject, and the last attack which was “beyond every- 
thing," and in which, his partner said, he had nearly 
died. It is, however, equally certain that recovery from 
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this disease, apart from operation, is so rare that no 
case should be left untreated Not all the operations 
that have been practised have helped in the recovery of 
the patient for a fe\' instances are related in vhich tlic 
abdomen w as opened, tlie diagnosis made, and the wound 
closed without anything more bemg done Recovery m 
such circumstances would probably have occiured if the 
patient had been left alone 

The procedure I adopt and advocate consists (a) m 
the opening of the abdomen by a paramedian mcision 
above the uznbihcus, (b) the gaming of access to the 
pancreas sometimes above tlie stomach, tlirough the 
gastrohepatic omentum, sometimes below the greater 
curvature through tfie gastrocolic omentum, sometimes 
though rarely, through tlie transverse mesocolon, after 
the omentum has been turned upward, (c) the isolation 
of the pancreas by gauze packing covered by niaclan- 
toshes (d) the evacuation of any fluid around the pan- 
creas by aspiration if the quantity is large (e) incision 
of the capsule of the pancreas to allow the escape of 
blood, of fluid, or of sloughs already detached from the 
pancreas, or resultmg from necrosis of large areas of fat 
(/) adequate drainage through the antenor abdommal 
wall, a dramoge tube being surrounded by gauze so as 
to create a barrier of Ivmph around the area as speedily 
as possible, (g) posterior drainage when necessary, (/j) 
cholecystotomy (rarely cholecystectomy) if stones arc 
present, or the gall bladder appears diseased 

The diagnosis is almost mvariably made before the 
operation commences In the fat of the abdominal wall 
areas of fat necrosis may be seen before the peritoneum 
18 opened As soon as the abdominal ca^ ily is reached 
blood stained fluid escapes ^yIlateve^ doubts may have 
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been previously felt as to tbe nature of the disease, they 
arc at once resolved ■'fvhea these two conditions, fat 
necrosis and sanguineous exudate, are found. In a very 
large proportion of the cases a great, but local, dilatation 
of tl)e transverse colon below the pancreas is found. 
The colon here is not only much larger than either the 
ascending or the descending colon, but it is congested 
in appearance, sometimes very deeply congested, or 
even inflamed. The condition of the pancreas and of 
the parts around varies very much. In the most severe 
cases tbe pancreas is a phlegmon fllled ^ith blood, deep 
puiple in colour, looking ready to burst. In the less 
severe cases, hemorrhage into the gland is only slight and 
patchy, and a little turbid blood-stained fluid is found 
either in tbe lesser sac or beliind its posterior layer. 

The isolation of the pancreas at this stage is very 
important. The fluid about the pancreas is extremely 
toxic, and its escape into the general cavity of the perit- 
oneum, followed by its absorption, might gravely affect 
the result of the operation. A dread of tliis result has 
influenced many surgeons in their refusal to incise the 
posterior layer of the lesser sac, and the capsule of the 
pancreas It is a mistake not to give vent to this exudate; 
it can be evacuated without any risk, if adequate care 
is taken, and after all absorption is more likely to take 
place from the pancreas itself, or from the cellular tissue 
around it, if this fluid is allovied to remain under great 
tension. Incision of the pancreas itself need never be 
made. If the gland feels very oedematous and soggy, the 
finger may he very gently insinuated into it here and 
lliere, so as to make points of escape for retained secre- 
tions and blood. Drainage must be free. In a week or 
ten days after operation a copious discharge of a dirty- 
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looking, turbid, blood stained fluid with sloughs, large 
and small, may occur Displacement of the rectus to 
the outer side will do somethmg to prevent the develop- 
ment of a hernia subsequently If a hernia develops it 
can be repaired , if dramage is not adequate the patient 
^\llI die 

The question as to what shall be done m respect of 
the gall-bladder will depend upon two considerations the 
general condition of the patient, and the state of the 
gall bladder itself Whatever the condition of the pa- 
tient may be, if atones are present m the gall-bladder or 
common duct, a tube should be placed m the gall-bladder, 
as many stones as possible bemg removed from them both 
The complete emptymg of the gall bladder, or its removal 
may be left to another day, but a dramage tube m the 
gall-bladder will allow the escape of bile and prevent 
any great pressure withm the ducts K the patient's 
condition permits it, complete evacuation of the stones 
should be possible, or, m the most favorable circum- 
stances, cholecystectomy may be considered safe The 
margm of safety must not be overstepped Tlie surgeon 
is opcralmg to save a life in jeopardy, not to cure his 
patient of cholelithiasis If the patient is very ill, and 
very stout, havmg a gall bladder slirunkcn and fibrotic, 
buried m adhesions and maccessible, it is safer to leave 
mailers alone Arclubald, of Montreal, whose vork on 
pancreatitis is characterized bv great mdustry and in- 
sight and by much ingenuity in the suggestion of experi- 
ments, has advised that the duodenum should be in- 
cised, the ampulla of Vater sht open, and the spluncter 
of Oddi divided, m order to prevent the retention of 
bile, and its confirmed passage into the duct of Wirsimg 
I have not use<l this method in any of my cases, never 
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having found a stone in the ampulla in this disease. The 
objection to its routine employment is, of course, that 
it is applying to all patients a method, difficult and time- 
consuming, vrhich may only be of value in a small pro- 
portion of them. 

* HepnDted from Annalt of Sargery, 19^ Izxxi 132 
t See Essay an ' Gastric and Duodenal Perforation ’ p 284 
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THE GALL-BLADDER AND ITS INFECTIONS* 

Tee art of the surgeon which strives to rescue the 
life or to restore the health of patients, must serve, 
wherever possible, a? the handmaid of science. \^Tien, 
by one device or another, we remove diseased organs, 
or parts of organs, or alter the mechanical or physio- 
logical processes which they fulfil, W'c may no longer 
rest content merely with the means by which w e effect 
these changes, we must seek to kno^Y by what process 
the pathological state has been produced, what are its 
relations, if any, to other morbid conditions, near at 
hand or far a>vay, and what modulations in function or 
in action are the result. Surgery does not complete its 
high mission by healing the indiridual patient, though 
tins must always be its cliief importance. It now seeks 
to advance the science of medicine, and it may claim 
to have done so in a manner exclusively its o^TIl. 

The application of this general principle to tlie par- 
ticular instance of cholelithiasis is interesting. Before 
the surgeon became competent to inspect the gall-bladder 
little was known of cholelithiasis but its catastrophes. 
The symptoms caused by stones within the gall-bladder 
were referred to the stoniatb, and it was among the 
description of functional diseases of this orgajti tliat the 
clinical history of the earlier stages of this condition 
was to be found. In consequence there started the 
fallacy, which is being so reluctantly abandoned, that 
gall-stones, as a rule, cause no sjTiiptoms, and may 
often be regarded as “silent” or “innocent.” A good 
account was given by Charcot* of the symptoms due to 
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a “floating stone” in the common duct; but he failed 
to recognise either that a stone was present, or that it 
was the exciting cause of the various symptoms he 
enumerated, for he speaks of “intermittent hepatic 
fever,” and was clearly of the opinion that the causative 
pathological state was to be found in the liver. Much 
of the pioneer surgical work upon gall-bladder diseases 
was done in Leeds by McGill, whose dresser I was, and 
by Mayo Robson, under whom I worked ns liouse sur- 
geon. I recall very clearly the earliest efTorts of these 
two operators. They were concerned merely with 
emptying the gall-bladder, and did not always succeed 
even in tliat; for from time to time stones were after- 
ward discharged from the wound. TJ)e gaU-bloddcr was 
stitched up to the abdominal wall, sometimes to tlie 
skin, or deep fascia, usually to the peritoneum. I well 
remember the considerable adventure of the first opera- 
tion upon the common bile-duct. And 1 cannot forget 
the distress we suffered when, on postmortem examina- 
tion, stones were discovered in the ducts, after we had 
failed during operation to recognize their presence. 

During the lost forty years, in consequence of the 
knowledge gained during operations, there has steadily 
grow’n up a clear understanding of the clinical symptoms 
caused by cholelithiasis. Tlic various problems of dif- 
ferential diagnosis also have engaged attention, and a 
conception of the clinical and pathological relations be- 
tween this disease and other morbid clianges within 
the abdomen has no>v been established. At the time 
when groups of symptoms caused by disease in tlie 
gall-bladder were found to present certain similarities to 
groups associated mth disease in other oigans, the in- 
spection of the parts during operations disclosed the 
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fact that these too were affected by shght or grosser 
changes There lias resulted a slow recognition of the 
truth that solitary diseases of an inflammatory char- 
acter within the abdomen are rare, that m clmical symp- 
toms and in pathological association, alike, there is a 
relationship between one organ and another Of this 
relationsliip we know little as yet, its existence has, 
however, clearly been estabhshed by direct researcb, 
and it IS for analogical research to pursue to their birth- 
place the individual elements m a verj' complex pattern 
of pathological changes Though we have learnt much 
as to the physiological activities of various organs withm 
the abdomen, we know little of the correlation of normal 
functions as between one of these organs and another, 
or between one organ and many others We know even 
less of the effect of morbid changes m one organ upon 
other organs, we are only beginnmg to realise their 
existence and their signiflcance 

May I to-day endeavour to mteresl you in some of 
the problems regarding the gall-bladder as they present 
tliemselves to the surgeon? 

Tunctions or the Gall-bladder 
The gall-bladder is not present m all animals In 
those who do not possess it the common bile-ducts and 
hepatic ducts are rather larger, and, as a rule, no sphincter 
IS present at the duodenal ampulla In man, the removal 
of the gall-bladder is followed by no perceptible changes 
m respect of phjsiological and other processes The 
cxtralicpatic ducts aftenvards are always found to be 
larger than the normal, as they are in those whose 
shrunken and effete gall-bladder has undergone the 
“natural cure” of cliolchtluasis, described many years 
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ago by Rutherford Morison,* and the sphincter of Oddi 
appears to be thrown permanently out of action. 

The earliest opinions attributed to the gajl-biadder 
the function of a reservoir. It is too small for such on 
office, for it ■Nvill liold little more than an ounce and a 
half of bile, the daily excretion of n hich is approximately 
30 ounces. J. B. Murphy regarded it as a controller, or 
governor, as he called it, of the rate of deliver^' of bile 
into the duodenum; and he supposed that an increased 
demand for bile in the intestine would be met by a 
rapid discharge of that contained in the gall-bladder. 
B61a Halpert,® ho\\ever, Avrites: “The amount of bile, if 
any, which leaves the gall-bladder through the cystic 
duct within t>\ent>-four hours is under nonnal condi- 
tions so minimal that the organ can Imrdly be looked 
upon as a reservoir with the function of supplying 
concentrated bile ^^heneve^ there is a coll for such in 
the intestine.” 

A considerable amount of controversy has raged 
round the question os to whether tlie gall-bladder is 
capable of contraction. The fact that its walls contain 
muscular tissue adequately supplied by nerves is surely 
sufficient ansner. I have watched the gall-bladder many 
hundreds of times during operation, and have never seen 
anything approaching a tonic or peristaltic contraction. 
Very rarely one does see evidence of life. The fundus 
of the gall-bladder or the wall near the fundus may shew 
a movement that is best described as “Avrinkling"; a 
part of the v, all puekere after pressure lias for some time 
been put upon it in order to amse the bile to flow into 
the duodenum. But this action is slight and transient 
and incapable of producing any notable effects upon the 
contents. 
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Bambridge and Dale* shewed that changes of pressure 
were found m the gall-bladder which were, in their view, 
capable of production only by contraction of muscle 
Evarts Graham^ and Ins assistants, Gopher and Kodama, 
have, liowever, shewn that if care is taken to avoid intra- 
abdominal pressure upon the gall bladder, these “con- 
tractions” are not apparent, and, further, that if a rubber 
bag IS substituted for the gall bladder these penodic 
“contraction waves” are still recorded, ob\iously, there- 
fore, they are independent ot muscle fibre Mann apd 
Higgins* made a number of observations upon the empty- 
ing of the gall-bladder m different species of animals 
la fishes there are no respiratory movements, the ab- 
dominal walls are thick, and these authors consider that 
variations in intra-abdominal pressure, if present, must 
be > ery shght Their observations confirmed Boyden s’ 
View that the gall bladder invanably empties after a nch 
diet of fat The conclusions d^a^vn from their work 
are tliat 

(1) The gall-bladder empties through the cystic duct 
(2) Tile gaJl-bladder empties by the contraction of its 
own intrinsic musculature (3) The secretoiy pressure of 
the hver is of httle significance in emptying the vesicle 
(4) The intr^-ahdominal pressure is not a major factor in 
emptying the vesicle (5) Tlie sphincter of the common 
duct IS not a factor in emptying the vesicle except that 
Its relaxation permits tlie bile to pass to the duodenum 
under pressure exercised by the contraction of the gall- 
bladder I think that these very acute observers have 
perhaps given too httle attention to tliose considerable 
xanations m intra abdominal pressure, that must surely 
result from the rapid body movements b) wluch a fish 
propels lUelf Meltzer* formulated a “law of contrary 
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ligible. Its functions cure surely concerned, through its 
power of absorption of the constituents of hepatic bile, 
with otlier purposes in the economy of A^Jiicli physiology 
at present can tell us very little. We may conclude as 
follo^\s: 


1 Tbe chief function of the gall bladder u excretory 

2 The mucosa of the gall bladder iibwrbs iliud and other substances, from 
the hepatic bile which it redoces to one-sixtb or less of its orgina) bulk. 

3 Fluids and other subsUncca absorbed are ramcil olT by the lymphatics 
and by the capillary circulotioo 

4 The mechanism by which the gaU liladder is emptied is complex— muscular 

oontraetjon xanatioas in alidoininaJ pressure milking of the oommon duct by 
duodenal penstaL-us, the Sprengel air*puii>p'’ action of tbe bile as it descends 
from the bv«r flowing post tbe opouogof the elastic rrml may ell 

play a pert in this act 

5 The ^otity of bJ« lennsg the gsU bladder la the course of twenty four 
hours IS >erv small 

6 Tbe functions of the gslt bladder as an adjuvant of alimenlary digestiOR 
ere slight, and operative eipcnence auggests ihot they are almost negligible 

7. The part played by the gall bladder in tbe graeraS economy by virtue 
of Its powm of absorption is unknown Ibere it suggestive evidence that it is 
concerned with the movements or the nKlahohsm of cholaterol 


Infection or nic GALL-BL\DDEn 

Infection of the gall-bladder may be primary or 
secondary. Primary infection is rare. The cause is 
connected with the sohlary cholesterin stone, formed 
nsepticall), as A.schoff“ asserts, nithin the gall-bladder. 
Such a stone is said to own a dilTGrent origin from ajl 
other stones, they are dependent upon infection; this 
one arises from causra other than infection. When 
Sixrm&i} i}ie stoije way ai iaagth hecaate 
rarily or permanently engaged in tlie cystic duct, whose 
obstruction starts a pninary inflammatory change both 
in the walls of the gall-bladder and in tbe contents. The 
stone by its constant friction against the walls of the 
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gall-bladder may, in tius -way also, mitiate inflammatory 
changes 

Secondary infections of the gall-bladder are far more 
frecjiient The paths by which infection may reach the 
gall-bladder are many Orgamsms may be earned m 
the blood-stream, in the bde, m tlie lymph-stream, or 
may invade the walls of the viscus by direct extension 
from ndghbounng parts — the hver, the stomach, the 
duodenum, colon, or kidney 

1 The Blood-slream — (a) Arterial route The gall- 
bladder denves its blood supply through the cystic 
artenes from the hepatic artery The ongm of the 
artery, as Mr E R Fhnt*^ has shewn, is >ery variable 
Infection is able to reach the gall-bladder by tlus route 
only m cases of general septicemia, and takes the form 
of capillary emboUsm 

(6) Venous route The vems of the gall-bladder 
empty directly into the portal vein Infection anses 
tlnough this channel only by a process of thrombosis or 
thrombo phlebitis No example of this has occurred in 
ray series of cases 

We owe our knowledge of hematogenous cholecystitis 
to Rosenow He found that organisms removed from 
the gall bladder, from the bile, from the centre of gall- 
stones, or from the cystic gland of patients treated by 
cholecystectomy, contained organisms, chiefly strepto- 
cocci, wluch when injected mtra>enously into animals 
produced lesions of tlie gall-bladder, of the biie-duc£s 
and sometimes of the stomach or duodenum He sug- 
gested that such organisms }ja>e an “elective Eiffimty” for 
tissues like those from which they ^\ere taken Whether 
it 13 the micro-organism wluch selects the tissue m this 
“elective afflnitj,” or whether it is the soil winch alone 
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provides the food necessarj for the gro^^*th of the germs, 
the soil selecting llie germ, is not a matter of importance 
The truth is\\eU established by Rosenow’s experiments, 
and by chmcal and pathological research in man, that 
micro-orgamsms attacking the gall-bladder may reach it 
through the blood-stream 

TIic question has been closely studied m connection 
with typhoid fever but the results of experimental work 
appear very conflictmg J Koch,** in a patient -who 
died of enteric feier, found mflanimatory changes m the 
raucous and submucous layers of the gall bladder Just 
beneath the epithelial layer of the vilh he found masses 
or clumps of organisms apparently those of typhoid 
fever No organisms were foimd on the surface of the 
mucosa He therefore drew the conclusion that it was 
not from the bile that the gall bladder was infected, but 
by a process of embolism In the nests of orgamsms in 
the »all of the gallbladder propagation took place, 
bberated organisms escapmg through the mucosa mto 
the gaj] bladder there to infect the bde Chiarolanza'® 
injected typhoid bacilli into the veins and beneath the 
skm of rabbits and desenbed the organisms as formmg 
embob in the capillaries of the submucous layer of the 
folds of the gall bladder 

Otlier obsrarers liave, howe>cr, recovered orgamsms 
injected mto the vems from the bile descending from the 
hver It IS intcrestmg to knov, that tlie injection of 
Dakin’s fluid mto the blood stream is apt to cause apute 
cholojj’stilis 

2 The Lymphalic Houle — From our knowledge of the 
development of tlie gall bladder we should expect to 
find few lymphatic commumcations between it and the 
hver In some situations, however, and notably at the 
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splenic flexure, it seems possible for an organ to ap- 
propriate the peritoneal vessels which may come into 
relation -with it. Profeesor Jamieson tells me that there 
is great tr^c of vessels, especially from the undersur- 
face of the right lobe of the liver with those of the gall- 
bladder, as together they pass inward on their way to 
tlie lesser omentum. Winkerden,*^ investigating the 
gall-bladder of the cat, failed to demonstrate any com- 
munication between its lyropbatics and those of the 
liver. This is a contradiction of Sudler’s'* earlier ob- 
servations, wliich shewed an intimate connection be- 
tween the surface lymphatics of the liver and those of 
the gall-bladder in man. Dr. A. L. Taylor, examining 
my cases of cholecystetcomy in wliich a piece of the liver 
was removed, found evidence of hepatitis, of a thickened 
liver capside, of cUlated lymphatics beneatli it, and of 
dilated lympliatics in the outer coat of the gall-bladder. 

The “hepato-lymphatic” route of invasion of the 
gall-bladder, if it exists, would, therefore, appear to 
depend on the following series of events; hepatitis — 
infection of intra-hepatic lymphatics — extension of in- 
fection to the freely anastomosing surface lymphatics 
of the liver — involvement of communicating lymph ves- 
sels in the outer wall of the gall-bladder. If this sequence 
is followed then the occurrence of hepatitis should be 
frequent, and invasion of the serosa and subserosa of 
the gall-bladder be demonstrable in an early stage of 
gaW-bfadder infection. Evarts Graham^^ was the lirst 
to suggest the invariable existence of hepatitis in cases 
of cliolecyslitis and of cholelitliiasis. Many surgeons 
had been famih’ar with the fact that infection of the 
liver, and early and localised ciirhosis, were observed 
both in cases in which stones were present in the gall- 




524 


ADDRESSES ON SURGICAL SUBJECTS 


provides the food necessary for the growth of the germs, 
the soil selecting the germ, is not a matter of importance 
The truth is well established by Rosenow’s experiments 
and by chmcal and pathological research in man, tliat 
raicro-orgamsms attacking the gall-bladder may reach it 
through llie blood-stream 

The question has been closely studied m connection 
\vith typhoid fever, but the results of experuncntal work 
appear very conflicting J Koch,** m a patient who 
died of entcnc fever, found mflanunatory changes m the 
mucous and submucous layers of the ga)l-bladdcr Just 
beneath the epithelial layer of the vilh he found masses 
or clumps of organisms apparently those of t^^phoid 
fever No orgamsms were found on the surface of the 
mucosa He therefore drew the conclusion that it was 
not from the bde that the gall-bladder was infected, but 
b> a process of embolism In the nests of orgamsms in 
the waU of tlie gall-bladder propagation took place 
hberated orgamsms escapmg tlirough the mucosa into 
the gall-bladder there to infect t)ic bde Chiarolanza** 
injected typhoid baciUi into the veins and beneath the 
skin of rabbits, and desenbed the orgamsms as formmg 
emboh m the capillanes of the submucous layer of the 
folds of the gall bladder 

Other obseners have, however, recovered organisms 
injected into the veuis from the bde descending from the 
h>er It IS interesting to know that the injection of 
Dakm’a flmd into the blood-stream is opt to cause acute 
cholecystitis 

2 The Lymphalic Houle — ^Trom our knowledge of the 
development of the gall bladder we should expect (o 
find few lymphatic conunumcationa between it and the 
hver In some situations, however, and notably at the 
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splenic flexure, it seems po^ible for an organ to ap- 
propriate the peritoneal vessels which may come into 
relation ^vith it. Professor Jamieson tells me that there 
is great traffic of vessels, especially from the undersur- 
face of the right lohe of tlje liver wlh those of tlie gall- 
bladder, as together they pass inward on their way to 
the lesser omentum. Winkerden,” investigating tlie 
gall-hladder of the cat, failed to demonstrate any com- 
munication between its lymphatics and those of the 
liver. This is a contradiction of Sudler’s^® earlier ob- 
servations, which shewed an intimate connection be- 
tween the surface lymphatics of the liver and those of 
the gall-bladder in man. Dr. A. L. Taylor, examining 
my cases of cholecystetcomy in which a piece of the liver 
was removed, found evidence of hepatitis, of a thickened 
liver capsule, of dilated lymphatics beneath it, and of 
dilated lymphatics in the outer coat of the gall-bladder. 

The “hepato-lymphatic” route of invasion of the 
gall-bladder, if it exists, would, therefore, appear to 
depend on the follo^ving series of events; hepatitis — 
infection of intra-hepatic lymphatics — extension of in- 
fection to the freely anastomosing surface lymphatics 
of the liver — involvement of communicating lymph ves- 
sels in the outer wall of the gall-bladder. If this sequence 
is followed then tlie occurrence of hepatitis should he 
frequent, and invasion of the serosa and subserosa of 
the gall-bladder be demonstrable in an early stage of 
gall-bladder infection. Evarls Graham’® was the first 
to suggest tlie invariable existence of hepatitis in cases 
of cholecystitis and of cholditliiasis. Many surgeons 
had been familiar with the fact that infection of the 
liver, and early and localised cirrhosis, were observ'ed 
both in cases in which stones were present in the gall- 
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bhddcr, and in tliose cases, -where although calculi were 
not found, the gall-hladder shewed e\idencc of chronic 
inflammation Our obseivations, earned on since Graham 
indicated the method of enquiry, fully support lus con- 
tention, and no doubt now remains that hepatitis, if 
not the invariable, is >et the very frequent antecedent 
of cholecjstitis A further point concerns the condition 
of the gall bladder wall As to tins the answer is un- 
equivocal The outer coats are m a large proportion 
of cases more severely alFecled than the inner In his 
senes of 81 cases there were only 18 in wjuch jnflain- 
raatory changes were more marked in the inner coats, 
and m some of these it was possibly because of the 
recent addition of more acute clianges to the clironic 
lesion present m the outer coats the acute changes 
falhng chiefly upon the mucosa because of the tem- 
porary impaction of stones in the cystic duct, or the dis 
arrangement of stones arousmg infection 

Tlie wall of the gall bladder contains organisms more 
frequently than the bile In 33 out of 81 cases active 
micro-orgamsras were found, in 30 cases m the wall, in 
25 in the bile A further observation made in my cases 
IS relevant to tins issue The lymphatic vessels m the 
outer coat were grossly dilated in 20 cases out of the 
81 Tiie vessels were mostly free of cells but some con- 
tained lyinphocyles In 16 of the 20 cases the lymphatics 
of the suhserous coat were ddated 

The lymphatic appears, therefore, to be a very prol>- 
able route by wluch infection may reach the gall-bladder 
But two further points require cnnsidernlion Jn the 
first place it IS a matter of common knowledge that m 
gastric and duodenal ulcer there is very frequently a 
rapid and widespread fomialjon of fibrous tissue in the 
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subserous and serous coats, and this in cases where 
undoubtedly the infection has its origin in the mucosa. 
May a similar condition account for the subserous fibrosis 
in the gall-bladder? I thinic not, for this reason: that in 
gastric and duodenal ulcer the infective process rapidly 
reaches the muscular coat, and the lesion spreads into 
the outer coat producing reactive fibrosis. But in 
cholecystitis ulceration of this type is certainly not found, 
as a rule. On the other hand, the characteristic reaction 
in the muscular coat tabes at first the form of a fibrosis, 
which tends to strengthen this coat against invasion 
from the inside. The analogy, therefore, with gastric 
and duodenal ulcer does not hold good. A second point, 
however, appears of some importance. In the gall- 
bladder Uie continuity of the muscular coat is frequently 
destroyed by the presence of helerotopic masses of mucosal 
glandular tissue wliich dip down through its fibres into 
the subserous coat. Their presence was demonstrated in 
25 cases out of 81. Since, as a usual practice, only one 
section has been examined from each case, it is probable 
that tills estimate is much below the true one. Most 
of these heterotopias communicate with the lumen of the 
gall-bladder, and so provide an easy avenue of infection 
when once the mucosa becomes inflamed. In these 
situations, where the normal barrier of the muscularis 
is absent, the infection can irame^hately reach the sub- 
serous coat and inflammatory reaction takes place here. 
Iq 4 c&ses the glaadidar iad!<ishas fj’ffig* ia the subserous 
coat are surrounded by large numbers of inflammatory 
cells, which are also diffused "widely through liie coat. 
Tile appearance suggests that in these and similar cases 
an infection starting from the mucosal surface may 
reach the outer coat mthout difficulty. It ^vill be seen, 
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Ibercfore, that we cannot definitely rule out the posst- 
bibty of mucosal infection At the same lime the find- 
ings support the view that the hepato-lymphatic route 
IS the one by wluch infection most commonly readies tPie 
gall-bladder in cases of cholecystitis 

An e\idenco of the early invoU ement of tlie lymphatic 
system in cases of cholecystitis is olTorded by the con- 
dition of the cystic gland C H Ma>o was the first 
surgeon to call attention to the significance of tlus ob- 
servation Among the signs wluch we now accept as 
indicating early though definite infection of the gall- 
bladder, proved later on b> jiucroscopic and bncleno- 
logical examination of its walls is the enlargement of 
the gland wluch Ues in close relation to the cystic duct 
Indeed, its enlargement not only demonstrates the exist- 
ence of an infection but indicates the necessity for re- 
moval of the gall bladder And the view has also been 
taken that pancreatic infiaumiations wluch are found 
associated with cholcUtluosis are due to a pancreatic 
lymphangitis It is difficult to saj witli certainty how 
often the pancreas is aficcled in cases of cholelithiasis 
Conditions such as sw elhng of the head of the panci'cas 
or hardening or fibrosis are vcr> difficult to assess, and 
mere palpation exposes an opiiuon based upon it to many 
errors esliinate a conservative one I tlunk, places 
the frequency of indubitable pancreatic imphcation m 
cholelithiasis at 12 per cent The removal of a tiny 
portion of the pancreas gives valuable information, but 
it IS not as often practised as il imght be Maugeret’® 
was the ilrst Jo suggest Jhal. Jjjc free cS 

the lymphatics of the gall bladder and the bile-ducts 
with those of the pancreas the wliole forming one plexus, 
explains the ongiii of pancreatic inflammation secondary 
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to cholecystitis and cholangitk; and she discredits the 
previously accepted vievr that the infection travels by 
way of the cystic and common ducts. Deaver®^ has 
added the weight of his great authority to tliis opinion. 
He writes that, “most cases classed together under the 
general term of ‘chronic papcreatitis’ are at first really 
cases of pancreatic lymphangitis, the infection being 
propagated from the gall-bladder and bile-ducts, or from 
the pyloric region of the intestine along their afferent 
lymph channels, which come into intimate relation with 
those surrounding and embedded in the head of the 
pancrea/s.*’ 

We do not, however, know ^vith certainty that there 
is free communication (if any) between the lymphatic 
vessels of the gall-bladder and those of the pancreas, or 
that the infection of the pancreas spreads from its sur- 
face inwards rather than from the duct outwards to the 
body of the gland. Assumptions are here outrunning 
knowledge. 

It is true that in cholecystitis the cystic gland is 
always enlarged, and that in cholangitis the glands 
along the duct may be so laige and so hard as to make 
the tactile discrinfination between them and stones very 
difBcull. In such cases the supra-pancreatic glands may 
also be enlarged. Nordraann’s** experiments seem, how- 
ever, to controvert the view that invasion of the pan- 
creas is primarily lymphatic. If in the dog a ligature 
is placed around the opening of the ampulla of Vater 
into the duodenum, the common bile-duct and the upper 
duct of the pancreas are then directly continuous one 
with the otiier. If, after this ligature, a virulent culture 
is introduced into the gall-bladder, acute pancreatitis 
develops. If the same culture is introduced and the 
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cystic duct at once ligatured, no pancreatitis develops. 
In these experiments, at least, the conveyance of the 
infection from the gall-bladder to tlie pancreas is by "way 
of the ducts, and not tlrrough the lymphatics. And 
probably tius is often, if not generally, true of the condi- 
tion in man also. Chamberlain's** observations in tliis 
connection are especially interesting. 

3. Infeciion Through the Bile Stream . — If infection is 
to reach the gall-bladder through the bile stream, it 
may either descend from the liver or ascend from the 
duodenum. That retrograde infection from the intestine 
is possible is clearly indicated by the presence, as the 
nucleus of a stone, of foreign bodies •which, in the ab- 
sence of a fistula between the gall-bladder and the in- 
testine, or the surface of the body could reach the 
lumen of the gall-bladder in no other way. Such a 
nucleus as a piece of cotton fibre, or a tiny flake of copper 
from a cooking utensil must ascend from the duodenum. 
C. J. Bond’s’^ experiments lend conclusive support to 
this "view. He found that coloured fluids introduced 
into the rectum could be recognised in the discharge 
from the gall-bladder after the operation of cholocys- 
totomy. We know that after the operation of typhlotomy 
the coloured fluids can lie recognised in the intestinal 
discharge a few minutes after their introduction into the 
rectum. Bond shewed that retrograde currents extend 
throughout the entire length of the alimentary’ canal. 
What alone is doubtful is therefore the frequency wth 
which this ascending path of infection is followed. The 
following facts elicited from my cases arc relevant. As 
stated above, in 33 cases out of 81 active infection was 
present; in 30 cases organisms were cultivated from llic 
walk in 25 cas(s from the bile. In 8 cases in tliis series 
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the bile Tvas extracted from the duodenum by Ljon’s*® 
method In 2 cases onlj Avere orgamsms present A\luch 
proved identical Asith those found later in tlie gall- 
bladder 

The influence of hypochlorh>dna or of achlorh>dna 
IS perhaps important The duodenal contents are usually 
sterile, and are made and kept so by the antiseptic action 
of the gastric jmce, which depends upon the presence of 
hydrochloric acid In over 300 of my cases, mcludmg 
this senes, it ivas found (by Dr Aileen Wilson) that 
22 per cent of patients shewed complete achlorh^dna, 
the ordinary mcidence of the condition bemg not more 
than 6 per cent Achlorhydria, in cases m which after- 
AAards gastro-enterostomy or gastrectomy is done and 
the mucous membrane examined, is found to be some- 
times associated mth and is perhaps dependent upon 
chrome gaStntis do not know at what period of 
hfe achlorhydria first occurs, whether it is a congemtal 
condition, or whether it follows upon some acute or sus- 
tamed infection m early years But it appears \eiy 
probable, and Knott’s** Avork would confirm this A^e^A, 
that when free liydrochlonc acid is absent the “gastne 
germicidal bamer" is removed, the pylorus is then re- 
laxed, and organisms escape imlianned mto the duode- 
num, whence (if there is also a relaxation of the sphincter 
of Oddi, as seems probable), they may ascend to the 
gall-bladder It is significant also that aclilorhydna is 
perhaps responsible for lesions of the appendix, which 
may, llirough the portaj ^slera, themseKes be the 
precursors or possibly the causes of an infection of the 
bile as it descends from tlic hAcr IMy cases shewed that 
when achlorhydria Aias present the bile in the gall- 
bladder Avas infected in 66 per cent , as compared Avitb 
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20 per cent, in the cases -where the acid content -was 
normal or increased; the incidence, that is, of biliary 
infection, is more than twice ns high. Judd,” in an ex- 
amination of 100 consecutive cases, found that the gall- 
bladder wall shewed organisms in 29; in 7 cases only did 
the bile contain them. 

Hyperchlorhydria w'as present in 16 of my 81 cases, 
and 6 of these patients had duodenal ulcer as W'ell as 
cholecystitis. The evidence, therefore, appears to shew 
that infection of the bile through the duodenum does 
certainly occur, and that it is more likely to develop 
when achlorhydria is present. When achlorhydria was 
found, the radiologic^ examination shewed a pyloric 
relaxation and a quicker escape of gastric contents into 
the duodenum. The associated relaxation of the sphincter 
of Oddi, though possible, is not demonstrable. 

Infection may also reach the interior of the gall- 
bladder tlirougli bile descending from tlie hver. The 
sequence of events in this “hepato-biliary route” will 
therefore be: Infection of liver cell — hepatitis — destruc- 
tion of parenchyma — infection of bile — contact infection 
of gall-bladder mucosa. If this path were followed, we 
should expect to find that when a piece of tlie liver is 
taken for microscopic examination inflammatory changes 
arc present. In 3 cases in this series a definite hepatitis 
most marked in the portal tracts was found. The num- 
ber is too small to have any value greater than tliis, that 
it docs shew that this type of hepatitis definitely occurs 
in association with cholecystitis The infective agent 
which reaches the goff-hfadder m this way is derived 
from the portal system. In this arc two streams; the 
one derived from the alimentary canal, the other from 
the spleen So far as the alimentary stream is concerned 
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the main source of origin is almost certainly tlie appendix. 
We know from the clinical experience of a multitude of 
observers that the appendix shews evidence of disease 
in a large proportion of cases in wliich cholecystitis or 
gastric or duodenal ulcers are present. Indeed, it is rare 
to find solitary inflammatory alTections of the stomach, 
duodenum, pancreas, liver, gall-bladder, or appendix. 
When one of these shows evidence of disease, one or more 
of the others is hkely also to be implicated. TlTjether 
the disease starts in one and spreads thence to the others, 
and if so in which one it begins is doubtful. All of these 
viscera may possibly derive their infection from an out- 
side source. There is a constant stream of bacteria from 
the intestinal lumen into the blood. The organisms may 
bo arrested in the glands of the mesentery, or in the 
endothelium of the liver sinuses. So long as they re- 
main within leucocytes no signs of infection arise. The 
destruction of organisms by the Kupffer cells leads to 
a filling of the perivascular spaces by leucoGji-cs, and 
finally to hepatitis- The bactericidal power of the liver 
is knowm to be considerable; the hepatic cells are, in- 
deed, formidable “destructors.” Some few organisms, by 
happy chance for them, may from time to time escape 
with their lives, perhaps at a time when the liver is 
momentarily ovenvhelmed by a flood of unusually 
virulent microbes. Those which so escape descend in 
the bile to the gall-bladder, and contact with bile may 
csasa the if Hiey are the Bacihas 

coli group) to clump in the conceatratad bile and so to 
become the nuclei for stones. If hepatitis is incidentally 
caused, it by no means necc^arily follows that the gall- 
bladder sulTera later, whetlier through the lymphatics or 
through the bile-stream; for multiple or sofitar>' abscesses 
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of the liver, or sucli conditions as s>pliilitic hepatitis may 
be very advanced, yet the gall-bladder remnms normal 
But remembrance should also be given to the possi- 
biht) that orgamsras >\'ithin the portal current may be 
derived from the spleen The association of diseases of 
the h\er, and of gall-slones, with diseases >vluch seem 
to have their origin or their cluef development in the 
spleen, has recently become clearer In cases of heemo- 
lytic jaundice, 60 per cent of the patients siilTcr also 
from cholehthiasis splenic ana»mia, both cirrliosis 

of the hver and gall-stones are sometimes associated 
Enlai^ement of the spleen is noticed in cases of stones 
m the gall-bladder and the duct, but sufDcienl regard 
has not been paid to the possibdity thot it is from the 
spleen that the infective agent is immediately derived 
There arc cases in v.Iucii a large niunbcr of small stones 
are found throughout the sulistance of the hver, not onl> 
in cases of cirrhosis, but in cases '>\here tlie hver appears 
httlc, if at all, changed from the normal And every 
surgeon is famihar wtli cases of recurrent gall-stones in 
which the common duct and all the ducts of the hver 
within reach are filled >viUi mud and fine stones, whicli 
may be washed down in almost unending quantities In 
such cases I pass seieral tubes up into the hver, and 
appl> the Carrel method of irrigation for perliaps many 
weeks Splenectomy for recurrent cholelitluasis raa> be 
found necessary in such cases One of the functions of 
the spleen is to filter out niicro-orgamsms and toxic 
substances from the blood stream and to send them to 
the hver for destruction It may sometunes harliour 
them rather than transmit tliem Its capacity to do 
so in syphilis has been shewn by W J Mayo Possibly 
in other infections micriKorg'unsms or toxic materials 
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are held up and passed on only from time to time to the 
liver, which in this way receives the material upon which 
gall-stones are deposited. I think it not unlikely that 
stones, with a nucleus of bilirubin-calcium, may originate 
in excessive activity of red-cell destruction by the spleen. 

Direct Extension . — Infection may reach the gall- 
bladder from any viscus to which it adheres. If, for 
example, a duodenal ulcer or even a gastric ulcer is 
about to perforate, the gafl-bladder may become adherent 
to the inflamed area; and if the wall of the intestine is 
then completely destroyed, the gall-bladder wall may 
form the base of the ulcer, and so prevent perforation. 
Infection in this way may be spread from the outer 
coats to the lumen of the gall-bladder. When so close 
an attachment of duodenum and gall-bladder occurs it 
almost invariably has its origin in the latter. A stone 
seeks to escape from the gall-bladder, which becoming 
inflamed adheres to the duodenum. A flstula forms, and 
a large stone escapes, perhaps to become impacted in 
the intestine and to cause acute obstruction. In only 
one case in ray series of 81 did it seem possible that the 
gall-bladder was infected in this way. 

Conclusions . — ^An examination of the gall-bladder wall 
in my series of 81 consecutive cases shews clearly that 
infection began in the outer coats in 63. In 18 cases 
the inner coals ere more seriously aflected, but in some 
at least of these it appears possible that infection, be- 
gimuDg' In tiie ocats, the inner coats 

more severely, only because impaction of a stone in the 
cystic duct caused an obstruction, wliich v,as quickly 
followed by inflammatory' changes vluch fell upon the 
mucosa first. Infection may reach the outer coat by 
direct extension from the liver, by IjTnphatic infection 
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from the bver, or by implication of the peritoneal surface 
as a consequence of disease in an adjacent organ, such as 
the appendix In those cases m %\hjch infection begins 
from ^thm, the ascending route appears to be followed 
more frequently than had been realised Cholecystitis 
seems as a rule, to be a part only of an infection Vrhich 
has its ongm elsewhere, hepatitis is very conimonl>, if 
not al\\ ays, present, and is almost certainly of earlier origin 
than the inflammation ol the gall-bladder 

Pathogenesis of Calculi — ^WTicn a gall-bladder con- 
taimng stones is removed by operation and examined 
at once with the x-ray, a v cry interesting study is made 
As a rule, with few exceptions, the composition of the 
stone IS dependent upon its size The smaller stones are 
translucent, they consist of cholestcnn >v]thout admix- 
ture or addition of any other substance As the stones 
grew larger a thin deposit of calcium is found upon the 
surface, the x ray picture shews a tiun crescent, the 
"new moon” appearance, or a smallermg of black spots 
upon a translucent stone When the stone is still larger 
a complete covering of calcium is found, and the "w ad- 
ding rmg” stone is seen in the x-ray pholograpli As the 
calcium deposit becomes faeaMCr the shadow grows in- 
creasinglj opaque, and finally a dense black appearance 
IS presented The inference is dear, I think, tliat not 
only the sohtary stone but the multiple stones are, as 
a rule, built around a nucleus of cholesterol crystals 
deposited from the concentrated bile 

The deposition of calcium undoubtedly occurs more 
rapidly upon an mipacted stone When, for example, 
there are a number of cholestenn stones of medium size 
m the gall bladder, and one becomes wedged m the 
opening of the cj stic duct or m a pocket at the fundus, 
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calcium is soon found upon the surface. When the 
gall-bladder is opened such a stone may with difficulty 
be wrenched from its lodgment, and may tear away a 
piece of the gall-bladder as it becomes free. In such 
conditions the mucosa is always destroyed, perhaps by 
pressure, and the stone is then in contact witli a fibrosed 
muscular coat, an adventitious inflammatory coat, or 
the tissue of a neighbouring organ (liver, omentum, or 
intestine) in which it is buried. Calcium here, as else- 
where, seems to be deposited as the result of a long- 
continued irritation. \^en the choleslcrin stone is be- 
coming coated by calcium we may expect to see changes 
in the mucosa of the gall-bladder — inflammation, fibrosis, 
ulceration, and finally complete destruction. We must 
not, however, be betrayed into supposing that these are 
primary changes which, in their earlier stages, have been 
responsible for the origin of the stones. It seems quite 
clear from the examination of my cases that the changes 
are induced by the stones, and are therefore not primary 
but consequential. 

There are, however, stones which are dilTerently 
formed. From the first the stone is impenetrably opaque, 
the shadow is quite black, and it is obvious that calcium 
alone or in very largo proportion is present. Other 
stones shew on jc-ray examination a tiny speck of black- 
est calcium, doubtless derived from the liver, surrounded 
by a mass of translucent cholesterin. An examination of 
the interior of the gall-bladders from wliich stones have 
been removed shews that, during the months or years 
when cholesterol alone is found in the stones, the changes 
in the mucosa of the gall-bladder ore slight. The mem- 
brane may bo thickened, coarsened; its reticulation, at 
first exaggerated, may later be diminished or destroyed; 
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ulcers may be found here and there, and papillomata 
may grow from any part. But as the calcium deposit 
upon stones shens increase, the mucosa is found to have 
changed and soon to be completely destroyed, perhaps 
together ■with the submucosa, until at last nollung re- 
mains but a dense wall of fibrous tissue. No trace of 
clastic or muscular coat is found. This varying condi- 
tion of the mucosa seems, in some measure, to correspond 
to the change in the blood cholesterol, which is high ^^lien 
the mucosa is alive and low ^^hen it is lacking or fibrosed. 
It is interesting to note that when foreign material formed 
the nucleus of stones (3 cases with copper nucleus and 
1 ^^ith cotton fibre) the calcium content of the stones 
■was lughcr tlian usual, 1 per cent, to 6.4 per cent, com- 
pared ^\ilh O.l per cent in the cholesterol stones (Fow- 
^\eatlle^ and Collinson”). 

The conclusion of the matter as to the pathogeny of 
stones in the gall-bladder appears to be this: 

Infection reaches the gall-bladder, the outer coats being, 
as arule, first affected. As a result the activities of this little 
viscus are at first enhanced, the lymphatics are engorged 
and the activity of the evcrclory or osmotic fimctions 
of the mucosa augmented. During this period the 
“cholesterol flood” is at its liighest, increased absorption 
of cholesterol and its transmission to tlic general circula- 
tion cause liypercholestcrolaemia. If the Ijinpliatics in 
a further stage of inflammation become blocked and the 
mucosal acti\itj continues, a deposit of lipoid or crystals 
of cholesterol occurs in the mucosa, cedema being pre- 
vented or reduced by means of the continued activity of 
the capillaiy circulation. The condition dc\ clops which 
I first dcscrilicd ns “A disease of the gall-bladder requir- 
ing cholccjstoctomy.”” To tliis disease MacCarty later 
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gave the name “strawberry gall-bladder.’’*® It is now 
generally described as “cholesterosis.” This condition, it 
is interesting to observe, never occurs unless the c>'Stic 
duct is patent and bile can freely enter the gall-bladder. 
The best description of it is ^ven by Boyd*^: the “grace- 
ful, fragile gossamer folds of mucosa are completely al- 
tered, being weighted down by dense yellow, opaque 
masses, much as a delicate birch tree might be weighted 
down by a load of snow.” The yellow material is liiwid 
in nature and displays the properties of an ester of 
cholesterol. Sections of the gall-bladder often shew long- 
bloated villi filled with this material, and pendent only 
by the narrowest pedicle. If this pedicle is tom the 
villus will soon form the nucleus of a stone, and crystals 
of cholesterol ^vill make haste to envelop it. What has 
happened in one villus lias perhaps at the same time 
happened in many. And so a generation of stones is 
formed. Cholesterosis may, of course, be a primary 
condition of the gall-bladder mucosa; a too-heavy satura- 
tion of bile by cholesterin resulting in the deposit of 
Upoid in the villi. Sucli a condition exists amongst some 
of the 18 cases in my series in which the disease prob- 
ably began in the mucosa. 

Wlien the stones begin to grow as they may so rap- 
idly do, they begin to be themselves the cause of material 
changes in the gall-bladder wall, by reason of the irrita- 
tion they cause, or when obstruction of the cystic duct 
occurs. Secondary changes in the entire tliickness of 
the gall-bladder then result; the muscular coat and the 
elastic coat are fibrosed and disappear, the outer coats 
become increasingly thickened, a deposit of fat occurs in 
the walls, adhesions form, and all the changes ivith 
wliich we are so familiar in advanced cases make their 






ADDBESSES ON SURGICAL SUBJECTS 


appearance. Concomitantly* blood changes in respect 
of cboleslcrin and calcium content are observed. "Wliile 
the mucosa is overactive hypercholesterolemia is, as a 
rule, foimd; when the mucosa is destroyed we may 
expect to find hj^pocholesterolemia. Dr. A. L. Taylor 
and Dr. Elaine Ivnowles comment upon my cases, wliicli 
they examined as follows: “If we select from the whole 
series those cases which on microscopic examination 
shew aggregation of lipoid cells in the mucosa, compari- 
son with the chemical findhngs shew that a very definite 
agreement exists.” The accompanying table illustrates 
this: 
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There is, hoTsever, something to odd to tliis. If there 
is increased concentration of bile, to be followed by in- 
creased absorption of cholesterol, as in hypercholester- 
olaemia, the supply of cholesterol may need to be main- 
tained by a much increased output from the liver. Tlic 
liver itself, that is, must be changed from the normal 
condition. It has already been noted that hepatitis is 
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present in cases of cholecystitis, and I ha>e already ad- 
duced evidence indicating that the hepatitis plays a 
causative role in its production The possibihty , also, 
suggests itself that a disordered function of the h%er 
resulting from its inflamed condition is responsible for 
the formation of an excess of cholesterol If this is true, 
then all the morbid changes met ^Mth in the gall-bladder, 
both anatomical and chemical, find their origin in 
hepatitis This suggestion is not an extravagant one m 
viei^ of the facts obsen ed It is not at present susceptible 
of proof, but IS worth bearing m mind in any future re- 
search conducted on the histology of the hver and the 
chemical composition of the hepatic bile The most 
striking piece of evidence wluch has been cited m view 
of a primary gall-bladder dysfunction is that the raised 
blood cholesterol returns dramatically to normal after 
cholecystectomv 

The whole question of the cholesterol content of the 
blood in infections may assume a dilferent importance 
m view of these considerations The question is at once 
raised as to ■whether m such conditions the Iner cells 
and the gall-bladder are unpbeated and if so, w liat sig- 
nificance IS to be attached thereto 

The importance of all these considerations both to 
the physician and to the surgeon is obviously consider- 
able If, on the one hand, infections of the gall bladder 
begm from ■\Mthin, then medical treatment m the early 
stages by the methods suggested by Lyon, and ad- 
^anced by Hurst, may not only bring immediate rebef 
but may intemipt an impending and otJien^isc mevitable 
series of changes leading at last to irremediable condi- 
tions m wlucb the aid of the surgeon would be necessary 
It IS, in my judgment, not the least of the functious of 
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the surgeon in lliis present, and I hope passing, phase 
of his activities, to help tJie physician to recognise stages 
in disease earlier than those with ^^hich postmortem 
experience made us familiar, and in this way to do some- 
thing to prevent disease from drifting until the singcon 
alone can offer help. One business of the surgeon is to 
diminish surgery. 

If, on the other hand, the gall-bladder infections be- 
gin from ^vilhout, and are merely part of an infection 
which spreads ^^idely, involving first the liver, then a 
far wider view is necessary, and a multitude of other 
most relevant questions arise. Prevention of the disease 
of cholclitluasis must then be souglit in a study of changes 
earlier than any nith nhich ne are yet famihar. The 
relief of s>’mptoms of the disease, however, nhen once 
estabh'shed in the gall-bladder is hardly to be per- 
manently obtained except by its removal, for if the outer 
coats arc, as a rule, involved first, Lyon’s method must, 
I tliink, in such cases lose much of its value. Our im- 
mediate enquiry must accordingly be directed not only 
to the clinical manifestations of early infections of the 
liver and gall-bladder and their antecedents, but also 
to a study of the early pathological changes in the liver 
and gall-bladder as revealed by inspection during opera- 
tion. The microscopic, chemical, and bacteriological 
examination of any parts removed must be correlated 
uith the knowledge so obtained. 

Tlie symptoms which ray enquiries indicate as being 
those of cliolecysUtis in its earlier stages are fundamentally 
those which I described some years ago as tlie “Inaugural 
SiTnptoms of Cholelithiaas.*’** They are as follows: 
“Flatulence and fulness after meals, amounting some- 
times to so great distress that a woman takes off her 
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corsets or loosens them; great epigastric discomfort >\}iich 
may involve the right adc also or pierce through to the 
ha(i; early satiety during a meal, a feeling that -when a 
small meal is taken the stomach is overfull; a sudden 
unaccountable sensation of intolerable nausea, described 
very often as ‘sea-siclLness’; a feeling of cold associated 
■with slight shuddering, often coming on N^ith great reg- 
ularity; acidity and ‘\\aler-brash.’ ” 

None of these symptoms is severe and none striking. 
It is in association and persistence rather than in 
individual character that tlieir importance lies. The 
complexion of patients is often alter^, although they do 
not realise it. After removal of the infected gall-bladder 
a patient ^^iU often comment upon an impro\ement in 
the corapIe.vion and remark that it is *‘as it used to be 
many years ago ” Now and again in such patients a 
more acute disturbance of health is noticed; pain and 
distress in the upper part of the abdomen are associated 
with local tenderness, with swelling of tlie li\er, whose 
edge becomes more easily palpable, and with a slight in- 
crease of tenderness It is as though the whole li\cr 
were affected by a slight but transient inflammation. 
Some months, or years later an attack of hepatic colic 
occurs, not with the agony associated with the passage 
of a calculus, but with a rather more subdued but still 
sufficiently acute pain, which radiates to the riglit side 
and pierces tlirough to the shoulder. In an intelligent 
patient these several steps may all be traced. 

The criticisms -which may properly be urged against 
this description ore that it is vague, and that many of 
the symptoms are of great frequency, occurring even in 
those who consider their healtli quite satisfactory. I am 
not quite sure that vagueness, however applicable as a 
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quality of any indhidual sj-mptora, can truthfully be 
made to apply to their conjunction. It is the presence 
of all, or most of them, over periods of >\eeks or months, 
their consistency os ^^e^ as their cliaractcr >\hicli is sig- 
nificant. As to the charge concerning their frequency, 
I >\ould say that infections of the gall-bladder are in truth 
vcr>’ common Indeed I tiunk the statement that of all 
forms of djspejjsia, that dependent upon the gall-bladder 
is the commonest, is unassailable. We use the >^ord 
“functional” in connection A\ilh dyspepsia far loo easily. 
If ^^c look back to the great teachers of medicine U\o or 
tlircc generations ago, and it is ^\ell ^^o^th >^hilc to do 
so, ^^o shall see that Trousseau, Thomas Watson, and 
others described many of the dyspepsias ^\c no>\ know 
to be dependent upon gross organic disease as “func- 
tional.” The exact description of the clinical manifesta- 
tions of gastric ulcer, the recognition of duodenal ulcer 
in its full character and frequency, tlic discovery of 
“gall-bladder dyspepsia,” the demonstration of chronic 
appendicitis, and of visceral prolapse as causes of indi- 
gestion, have all led to a diminution in the number of 
“functional afTcclions of the stomach ” A still further 
contraction, perhaps the greatest of all, ■\^ill occur when 
we are able full> and clearly to recognise the effect upon 
tlie health for which infections of tlie gall-bladder, its 
antecedents and its consequences, are solely responsible. 
The uncertainly wliich may attach to the clinical iiis- 
lory is reheved or removed by the Graham-Colc method 
of cholec> slography. The %aluc of this method does 
not attach itself so much to the diagnosis of cholclitliinsis, 
in which the proportion of errors is always small, but to 
the stud> of nonnnl pliysiology and of pathological 
changes in the gall-bladder. Dr. Rowden pointed out 
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to me almost at the begiiming of our investigation of 
cases by this method, how IiLely it seemed that the 
negative evidence would prove to be most valuable in 
those early cases of gall-bladder disease in which our 
interest was then chiefly engaged. In a few cases diag- 
nosed as early cholecystitis, either no shadow of the gaU- 
bladder was seen or perhaps only a faint shadow after 
a long interval. When an operation was performed, we 
sometimes hesitated to remove a gall-bladder which 
she^^ed only a slight degree of structural change But 
its subsequent cxEunination, and especially the after- 
history of the patient, shewed that cholecystectomy had 
indeed been necessary. It soon became evident that one 
of the main functions of the gall-bladder, the concentra- 
tion of bile, "nas checked at a time \\hen the external 
appearances of the viscus >\ere only slightly altered, and 
further that in tins precocious stage the '^inaugural 
symptoms” were clearly elidted. Absence of a shado^\ 
or reduction in its density, after the intravenous injec- 
tion of the dye, may be due to: 

1 Hepatic insutBamcy 

2, Blockage of the cyatic duct. 

3 Dcfiacnt power of conceotratioa in the gall bladder 

4 Destruction of the mucosa of the gaD bladder a»ociflted with annent 
calculi 

& Tlie presence of so many stones Uist tbs rqU bladder is “cbcke^fulL** 

In our search for the earliest patliological changes 
and for knowledge of the symptoms they cause, it is 
obviously the deficient power of concentration that ^^ill 
be of chief interest. I have come to the clear conclusion 
that the first of the changes to be demonstrable by any 
of the means w e no^^ posses is this loss of function by 
the mucosa. And it is possible, having regard to our 
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observ ations upon the earlier infection of the outer coats, 
that diminished po^^er of absorption is due to the im- 
plication of the lymphatic \esse1s The mucosa does not 
concentrate tiie hile, because the lymphatic vessels or 
cicatrized capillaries are imable to carry avay the fluids 
vliich normally excreted If, therefore, “maugural symp- 
toms” are present, and if a cholecystograpluc shadow is 
absent dumiushcd in opacity, or dela>ccl m appear- 
ance, the integTitj of the gall bladder may s-ifcly be 
impugned and operation for its removal perfonned 
Tlie appearances presented b> the eorI> patliological 
gall-bladder ^a^y There is often a lick of the usual 
lustre, the walls normalI> deep-blue in colour arc a little 
paler and, perhaps a little thinner, Uierc is apt to he 
a deposit of fat, especially toward the pelvis or along 
xcsscls Adhesions are present, and the cystic gland is 
enlarged, while in later stages the waU becomes tluck- 
ened and Cbrous m texture Tlic cbangeil appearance 
IS often so slight that reluctance to remoxe the gall- 
bladder may naturally be fell But the subsequent 
examination of the wall will comince both pathologist 
and surgeon tliat the extent of the m\ol\cment justifies 
ablation In such cxommalions attention has lulherto 
been cluefly centered on the mucosa it is howe>er, the 
outer coals wluch call for the most careful scrutiny 
I ha^e no doubt that until we are able clearly to un- 
derstand and to control tlic carher s>anptoms of chole- 
cystitis and its foregoing coiidilioiis, removal of the 
gall bladder should he pcrformetl more frequently tlian 
IS now the custom In cases of nneterate mild dys- 
pepsia I ha>c many limes hesitated whether to extirpate 
the gall bladder wluch did not seem much changed Yet 
when I have not removed it I have found svanploms un- 
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relieved, and liave been compelled to operate again, with 
great satisfaction to my patient. I am happy to find 
this experience corroborated by one of the shrewdest 
and sanest of my siirgical friends, Starr Judd of Rochester, 

Advance in this direction must be slow and war)% 
and any case dealt with should receive the most ex- 
haustive enquiry beforehand, and the parts removed, the 
gall-bladder, and perhaps a tin> fragment of the liver, 
should be examined with care and completeness; ex- 
aminations of the blood and bile, in respect at least of 
their cholesterol content, may be made concurrently. 
I know no department of medicine which so much requires 
that the physician and the surgeon and all laboratory 
workers should he in league logetlier. 

Toot>ote — Tbu addre^'» is baser! upoa an expenence o! many buod/eds 
of cases of cboiccystilis operated upon in recent )can but more paiUcularly 
upon a senes of 8L ca^es. m which the Mlowing eauninations were made. Before 
operation the cholesterol and calcium contents of the blood were estimated, in 
many cases a Rehfuss tcst-meal was gi>en, and m a few a duodenal intubation 
was made. The gall bladders removed were first examined b> Dr L. A Rowden 
and were then opened, cultures of the bile of the gall bladder wall were made 
(be cslaum an<l cholesterol content of tbc bde estunoled, and acetmos made of 
the gall bladder wall In eome coses tbc blood was examined for cholesterol at 
\arymg penods after tlie operation 

For tins work, and for the advantage of man) helpful suggestions I am 
much indebted to Dr A L. Tavlor Dr Elaine Knowles, Dr Aileen Wilson 
Dr Fowwcalber, and oiy rrsenreb chemist. Mr G CoUmson 

•The JUitcbell Banks Mecnona) Lecture delivered at tie University of 
Liverpool, Novemlier 1927 Itcprinted from Brifex/i Afedieul ./ournal, Jan 7 
1928 
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